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ABSTRACT 
Objective: The purpose of this study was to determine if there is variation in interventions and 
complications in the labors of women cared for by nurse midwives compared with physicians 
after controlling for medical risks and sociodemographic factors in pregnant women in Georgia, 
New Mexico, Illinois, Virginia, and Alaska.  
Methods: The study was based on a secondary analysis of 2015 Birth Certificate Data from the 
National Center for Health Statistics. The outcome variables included VBAC, 
induction/augmentation of labor, third and fourth-degree laceration, and chorioamnionitis.  The 
exposure of interest was provider type- nurse-midwife or physician. Multiple logistic regression 
was used to determine relationships between the exposure of interest and the outcome variables. 
Results: After adjusting for covariates, statistically significant associations were found between 
provider type and all interventions and complications, with lower odds of chorioamnionitis and 
higher odds of VBAC, third and fourth-degree laceration and induction/augmentation of labor 
among midwives than physicians.  
Conclusions: There are several important implications concerning provider type and 
collaborative practices as a potential contributor to improved maternity care in the United States 
from this study’s findings.  Future research is warranted to clarify the nature of collaborations. 
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CHAPTER 1 
INTRODUCTION 
In the United States, the maternal mortality rate has tripled in the last thirty years despite 
increased spending on maternity care and continual technological advances in the medical field.  
For the year 2010, the world ranking for United States maternal mortality slipped from 41st to 
50th, meaning it is safer for women to give birth in 49 other developed countries (Amnesty 
International, 2011).   
Figure 1.  Adapted from “Trends in Pregnancy-related Deaths,” Division of Reproductive Health, National Center 
for Chronic Disease Prevention and Health Promotion, Centers for Disease Control, 
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html, 2017.    
The maternity care system in the United States is widely criticized for high spending with 
poor outcomes compared with other developed nations.   Maternal mortality has increased from 
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an all-time low of 6.6 deaths per 100,000 live births in 1987 to an all-time high of 17.8 births per 
100,000 live births in 2009 and 2011 and has fluctuated since then as shown in figure 1.    
Severe complications resulting in near-death occurrences increased 25% between 1998 
and 2005 (Kuklina et al., 2009).  Severe maternal morbidity including blood transfusion, acute 
renal failure, shock, acute myocardial infarction, respiratory distress syndrome, aneurysms, and 
cardiac surgery increased by 75% for delivery and 114% for postpartum hospitalizations between 
1998 and 2009 (Callahan, Creanga & Kuklina, 2012).   
Maternal mortality and morbidity, which includes surgical complications, infection, 
delayed healing, hemorrhage and its sequelae, and pain among others; affect the entire family in 
many ways. When the mother, who is often the primary caregiver, is ill or injured, the family 
must provide or pay for caregiver services for the newborn and other family members.   An 
infant born following a traumatic birth may need specialized care, adding further burden to the 
family.  Breastfeeding may be interrupted or stopped, and caregiving even for a healthy infant 
may be a struggle for the remaining family members. While there is relatively little research on 
the effects of maternal death in the developed world, research on developing nations shows 
surviving children being displaced to other relatives’ homes, children being withdrawn from 
school, and a doubled risk of mortality before age 1 (Pande, Ogwang, Karuga, Rajan, Odhjambo 
& Schaffer 2015).      
Although attempts to stem the rising maternal mortality rates and complications have 
been made by various advocacy and professional groups, no clear causative factor has been 
identified.   Increasing maternal age during pregnancy, pre-existing medical conditions and 
chronic disease, limited access to care, high cost of care, geographic isolation, lack of healthcare 
providers and specialty care, limited facilities, medicolegal and malpractice issues and unhealthy 
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lifestyles have all been implicated as part of the problem as shown in Figure 2 (Coeytaux, 
Bingham, & Strauss, 2011).   
Figure 2: Adapted from “Trends in Pregnancy-related Deaths,” Division of Reproductive Health, National Center 
for Chronic Disease Prevention and Health Promotion, Centers for Disease Control, 
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html, 2017.    
Statement of the Problem 
Maternal mortality and morbidity in the United States continue to rise.  Despite ever-
increasing spending and technological and medical advances, the maternal mortality rate has 
doubled, and life-threatening complications have increased 25% (Amnesty International, 2010).  
Maternal mortality and morbidity affect not only mother and baby but families and communities, 
as well as add substantial cost and burden to our health system.  In New York City between 
2008-2012, there were an estimated 13,505 cases of Severe Maternal Morbidity (SMM- defined 
as life-threatening complications during delivery) with an estimated excess cost of $6357 per 
case, for an annual estimated excess cost of $17 million (New York Department of Health and 
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Mental Hygiene, 2016).  This report also noted that SMM events were more common in high-
poverty areas and in minority women.   
Purpose Statement 
The overall purpose of this study was to assess and document the variation in 
interventions performed in childbirth by type of birth attendant- physicians compared with nurse 
midwives in Georgia, New Mexico, Illinois, Virginia, and Alaska in 2015. This study contributes 
to the knowledge-base on practice guidelines and provider practices in maternity care.  
Research Questions 
Research Question 1: Is there an association between provider type and the use of interventions 
in childbirth (induction/augmentation of labor, third and fourth-degree laceration, and VBAC) in 
Georgia, New Mexico, Illinois, Virginia, and Alaska in 2015? 
Research Question 2: Is there an association between provider type and chorioamnionitis (a 
childbirth complication) in Georgia, New Mexico, Illinois, Virginia, and Alaska in 2015? 
The majority of obstetric care in the United States is provided by obstetricians (see figure 
4).  However, nurse midwives have been providing obstetric care in the United States since 1939 
(ACNM, 2016).  Part of the nurse-midwifery philosophy of care is “watchful waiting” and non-
intervention in normal processes (ACNM, 2016).  Thus, fewer interventions would be expected.  
12 
Delimitations 
The study design is cross-sectional observational and is based on secondary analysis of 
birth certificate data.  This study includes 2015 births from the selected states of Georgia, 
Alaska, Illinois, New Mexico, and Virginia. These states were selected because their legal 
restrictions on nurse-midwifery practice vary and will allow for comparison, while physician 
practice rules are relatively similar between all states.  
Throughout all states, the rate of births covered by Medicaid is relatively similar.  
Geographically the selected states represent different regions of the country which may reflect 
regional practices.  Non-registered births are not included in the data and will not be examined in 
the study.  Non-registered births represent a very small number of births although estimates are 
not readily available.   
Significance of the Study 
Maternity care has evolved a great deal in the last 100 years.  While women once gave 
birth at home under the care of family members or local lay midwives, today more than 98% of 
American women give birth in hospitals (MacDorman, Mathews & Declercq, 2014).  Ananth, 
Wilcox, and Gyamfi-Bannerman (2013) found that 50% of births were subject to some type of 
intervention, with 26% undergoing interventions that had no documented medical indication.  
Although maternal mortality decreased in the twentieth century following the discovery of 
antibiotics and introduction of some new technologies, no other discovery or innovation has 
resulted in a dramatic improvement of outcomes despite widespread implementation, including 
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electronic fetal heart rate monitoring, ultrasound, and improvements in surgical technique (CDC, 
2009). 
While increasing maternal age during pregnancy and more chronic health conditions have 
certainly negatively affected outcomes, some have attributed the increase in complications to the 
rise in interventions performed on pregnant and laboring women.  The rate of labor induction 
(artificially starting the childbirth process) has risen from 9.6% in 1990 to over 23% in 2008 (US 
Census Bureau, 2012).  The rate of cesarean delivery has increased from 19.7% in 1996 to 31.3% 
(Osterman & Martin, 2013).  Although in theory cesarean sections should be performed to 
decrease rates of complications, morbidity and mortality rates have risen as the cesarean section 
rate has risen without any corresponding improvement in fetal or maternal outcomes.  One study 
noted that when the cesarean section rate nearly doubled there was no decrease in adverse 
neonatal events, no difference in outcomes between vaginal deliveries, but there was a 
significant increase in neonatal intensive care unit admissions (Kupari, Talola, Luukkaala, 
Tihtonen, 2016).   
There is also no nationally implemented standard of care or basis for evaluation of quality 
or outcomes in maternity care (Mann et al., 2006).  By contrast, Medicare payment for many 
medical conditions and procedures is tied to outcomes, denying or reducing payment for 
complications that could have been avoided if evidence-based practice had been applied (CMS, 
2015).  There are no obstetrics-related diagnoses with Medicare or other payment-related 
restrictions.   
Payer source is an essential consideration in the provision of maternity care, as Medicaid 
pays for around 45% of births in the United States (Curtin, Osterman & Uddin, 2013).  Trends in 
higher costs of care and rates of interventions for privately insured patients have been identified 
14 
in all areas of medicine.  Medicaid covers a disproportionately higher number of pregnant 
women than those seeking other healthcare services and thus quantifying these differences in 
care and enacting policies and quality measures would potentially have a large effect on 
outcomes and cost.  A review of national data showed that in 2009, 16.6% of women reported 
Medicaid coverage prior to pregnancy while at the time of delivery 43.9% reported Medicaid 
coverage (CDC, 2015).   
Figure 3: Adapted from “Health Expenditure and Financing,” Organization for Economic Co-
Operation and Development, http://stats.oecd.org/Index.aspx?DataSetCode=SHA, 2017.    
As maternal health outcomes have worsened in the U.S., cost has risen exponentially. 
The United States spends more than any other developed nation on maternity care as shown in 
Figure 3.   Childbirth is the most common reason for hospitalization and costs more than any 
other reason for admission (Mason, 2013).  Maternity care is billed in several different ways.  
Most commonly the maternity care provider bills a single “global” charge for prenatal care and 
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delivery, with separate codes for vaginal delivery or cesarean section.  If multiple providers are 
involved in the course of prenatal care and delivery, they will each bill for the portion of care 
they provided.  There is further billing by hospitals or birth centers for the facility (room) fees 
which cover nursing services as well as medications and supplies.  There may be additional 
charges for services and supplies from other areas of care such as anesthesia and the Neonatal 
ICU.   
Public Health policy also directly impacts maternity care provision.  Guidelines for 
licensure and practice vary by state for all types of healthcare providers. Physician practice 
environment tends to be relatively uniform across the states while nurse-midwife practice varies 
greatly.  Differences in licensure requirements may include less significant details such as 
variation in the number of continuing education hours required or the license renewal interval, 
but other requirements can have a larger effect on ability to practice. 
In more restrictive states, the nurse-midwife’s scope of practice is defined by state law, 
but a nurse-midwife is also required to enter a written agreement with a physician approving her 
to practice within that scope in order to practice midwifery, even if that midwife and physician 
have no other professional relationship.  In other states, the midwife’s scope of practice is 
determined by state regulation, and she or he is allowed to practice independently within that 
defined scope of practice without further restrictions.   This results in inconsistency in how many 
midwives practice in a given area regardless of demand or population.   
The Federal Trade Commission (FTC) (2014) has suggested that requiring midwives to 
practice with the approval or oversight of a physician may impose unfair restrictions on free 
trade, providing one group with a commercial advantage over another group in business 
16 
competition.  The FTC (2014) further states that medical evidence does not seem to support a 
restricted nurse-midwifery practice.   
17 
Figure 4: Adapted from “Trends in Pregnancy-related Deaths,” Division of Reproductive Health, National Center for Chronic Disease 
Prevention and Health Promotion, Centers for Disease Control, 
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html, 2017. 
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Although efforts are being made to improve maternal and infant outcomes, little notable 
progress has been made. As our nation continues the work on healthcare reform and 
sustainability of our system, this study contributes to our understanding of our current system.  
Definition of Key Terms 
MD/DO: Physician providing services in obstetrics and gynecology.  Most commonly a 
specialist in obstetrics and gynecology but also include family medicine physicians. 
Nurse-midwife: Registered nurse with a certification from the American Midwifery 
Certification Board in midwifery, possessing a Masters or Doctorate degree in Nursing. 
Chorioamnionitis: Infection of the uterus during childbirth, a clinical diagnosis made 
based on fever, uterine tenderness, foul-smelling discharge or fluid, appearance of the placenta at 
birth and other clinical factors. 
Trial of Labor after Cesarean Section (TOLAC) and Vaginal Birth After Cesarean 
(VBAC): TOLAC is the attempted labor of a woman who has undergone a previous cesarean, 
VBAC is the successful vaginal delivery of a subsequent pregnancy following a cesarean 
delivery.  Many women are unable to find providers or hospitals willing to provide TOLAC or 
VBAC services and thus are not permitted TOLAC. 
Perineal Injury/Episiotomy: Laceration to the genital tract or incision performed in the 
perineum, at the time of childbirth.  A third-degree laceration extends to the rectum.  A fourth-
degree laceration extends through the rectum. 
19 
Breastfeeding initiation: Initiation of breastfeeding as the planned method of infant 
feeding at the time of birth. 
NICU admission: Admission of the infant to the Neonatal Intensive Care Unit, planned or 
unplanned, for any reason. 
Labor Induction/Augmentation: The practice of using synthetic hormones to start labor or 
hasten spontaneous labor, for any indication. 
Maternal Mortality: Death of a woman while pregnant or within 42 days of delivery for 
any cause related to the pregnancy or its management (World Health Organization) 
Perinatal Mortality: Fetal death after 22 weeks gestational age or within seven days  after 
the birth of a live newborn 
Neonatal Mortality: Death of a liveborn infant within the first 28 days of life. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
The objective of this literature review is to provide information and background on the 
various interventions and outcomes that were measured in this study (see figure 5).   Although 
maternal mortality is rare, the variables in this study are all factors that are thought to either be 
indicative of overall level of intervention (defined as medical procedures and medications used 
in labor or birth) or contributory to maternal mortality.  They are also frequently used as quality 
indicators by consumer advocacy organizations- individual interventions are commonly referred 
to as part of the “cascade of interventions” that ultimately lead to worsening outcomes 
(Childbirth Connection, 2017).   
Infection of the Uterus in Labor- Chorioamnionitis 
Medical Complications for Mother 
Infection of the uterus in labor and postpartum, chorioamnionitis (labor) or endometritis 
(postpartum), is often a diagnosis of exclusion.  Examination of the placenta contributes to 
diagnosis retrospectively, however it is not available until a pathology exam can be performed 
postpartum, so clinical signs and risk factors such as prolonged rupture of membranes must be 
relied upon for diagnosis and treatment in a timely fashion.  Presence of fever and risk factors is 
generally used for diagnosis, though fever in labor may have several causes, including 
prostaglandin medications and epidural administration (Tita & Andrews, 2010).  Current 
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pediatric and infection control practice guidelines recommend a limited diagnostic workup and 
prophylactic antibiotics for all infants of mothers diagnosed with chorioamnionitis (Malloy, 
2014). 
However, when true chorioamnionitis does occur, it can be risky for mother and child.  
Maternal infection in labor can result in dysfunctional labor pattern and can progress to sepsis 
and even death.  Chorioamnionitis can result in uterine atony and suboptimal uterine involution, 
resulting in postpartum hemorrhage.  Chorioamnionitis is thought to affect between 1-4% of 
births in the US, but because diagnosis and documentation are challenging, it is hard to get a true 
estimate.  Interventions in labor result in increased risk of chorioamnionitis- prolonged labor, 
prolonged rupture of membranes, increased number of cervical exams, meconium-stained 
amniotic fluid, internal monitoring in labor, and cesarean section are all risk factors for uterine 
infection (Tita & Andrews 2010).   
Malloy (2014) found chorioamnionitis diagnosis in the mother or exposure in the infant 
to be most common in women younger than 18, race category “other,” primigravidas, singleton 
pregnancies, labor induction, augmentation, and premature rupture of membranes (greater than 
12 hours).  Additionally, women with chorioamnionitis were more likely to deliver by cesarean 
section.   
Medical Complications for Infant 
Infection is a major concern in neonates, as even simple infections can quickly become 
overwhelming.  Additionally, inflammatory responses are associated with brain injury and 
potential neurologic dysfunction (Tita & Andrews, 2010).  Infants of mothers diagnosed with 
22 
chorioamnionitis will often be admitted to the NICU and receive precautionary antibiotics in 
addition to other procedures and tests such as blood cultures. 
As with other interventions, risks for deficient breastfeeding and impaired bonding are 
also present.  Maternal-infant separation is universally considered to affect breastfeeding and 
bonding negatively.  Additionally, the infant in the NICU is at increased risk of other 
complications and side effects. 
Third and Fourth-degree Laceration 
Medical Complications for Mother 
Third and fourth-degree lacerations are associated with induction of labor, episiotomy, 
operative vaginal delivery, fetal macrosomia, and nulliparity which the provider may not be able 
to control at the time of delivery.  Other risk factors include non-black race, nonsmoker, and 
longer second stage (Meister, Cahill, Conner, Woolfoke & Lowder, 2016).  Another study 
(Aasheim, Nilson, Lukasse & Reinar, 2011) found that provider practices such as placing warm 
compresses on the perineum and perineal massage reduced the risk of serious lacerations.  A 
“hands-off” technique was not shown to reduce the risk of severe laceration but did reduce the 
risk of episiotomy.   
Episiotomy is a surgical cut made in the perineum at the time of delivery to facilitate 
expedited delivery of the fetal head.  Episiotomy came into favor as obstetric practice because it 
was once thought to decrease birth trauma to the infant and preserve the function of the pelvic 
floor and the perineum.  Once a standard of care, episiotomy rates have decreased greatly in 
recent years.  Evidence has shown that episiotomy does not have a positive effect on infant 
transition and in fact is linked to significantly worse outcomes related to pelvic pain, urinary and 
23 
fecal incontinence and sexual dysfunction in women (MacLeod et al., 2006). Episiotomy is also 
associated with increased reports of pain, prolonged healing, and higher rates of infection when 
compared with spontaneous laceration.    
Currently, no professional organization recommends routine use of episiotomy, and 
although rates have fallen, they were still performed in 17% of births in 2011-2012 (Lothian, 
2014).  Women giving birth at urban non-teaching hospitals are most likely to undergo 
episiotomy compared with rural or urban teaching hospitals (Kozhimannil, Karaca-Madic, 
Blauer-Peterson, Shah, & Snowden, 2017). The only clear indications for episiotomy are fetal 
distress that will be relieved by hastening delivery, difficult deliveries requiring space for extra 
maneuvers of the fetus, or concern for severe maternal lacerations (American College of 
Obstetrician-Gynecologists, 2006).  An episiotomy may be used by some providers when 
performing vaginal operative deliveries or during emergencies such as shoulder dystocia to 
increase space to maneuver to facilitate atraumatic delivery.  Studies have found that provider 
habit and length of practice (with more years of practice equivalent to higher rates of 
episiotomies) have a greater impact on episiotomy rates than the clinical circumstances of the 
delivery (Lappen & Gossett, 2010).   
In spite of these recommendations and findings, some providers still use episiotomy as 
routine practice, either to hasten delivery or to ensure a surgical incision repair rather than 
spontaneous laceration.  There is clear evidence, however, that a spontaneous laceration results 
in easier recovery, less pain, and is far less likely to result in a more severe injury (Lappen & 
Gossett, 2010).  When a woman receives an episiotomy in labor, she is more likely to sustain a 
3rd or 4th-degree laceration (as an extension of the episiotomy), resulting in necessary repair to 
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the anal sphincter and possible fecal incontinence and future surgical interventions required 
(Webb & Culhane, 2002).   
Medical Complications for Infant 
Episiotomy is not associated with risks to the infant as it is typically performed to expedite 
delivery, often in the setting of fetal distress.  There is a theoretical risk of laceration injury to the 
fetal presenting part, but this is unlikely according to normal procedure and not quantified in the 
literature. 
Induction of Labor 
Medical Complications for Mother 
Induction of labor is the artificial initiation of labor by mechanical or medical efforts.  
Induction may be performed through use of intravenous medications, intravaginal or oral 
medications, artificial rupture of the amniotic sac, or mechanical dilation of the cervix using a 
catheter.  Induction of labor can be an effective tool when medical reasons necessitate delivery of 
the infant prior to spontaneous onset of labor.  Inductions can lead to safe vaginal delivery of an 
infant and avoidance of medical or pregnancy complications and/or cesarean section.  
However, induction of labor is associated with increased complications and is often used 
without medical indication.  Medical conditions such as hypertensive disorders of pregnancy, 
intrauterine growth restriction, and maternal diabetes, among others, are considered legitimate 
reasons for induction of labor (Bonsack, Lathrop & Blackburn, 2014).  Elective inductions are 
those performed for reasons such as convenience or preference without a medical indication.  
Kozhimanni, Macheras, and Lorch (2014) found an 86% increase in elective induction between 
1995 and 2009.   There are scant other fields of medicine where invasive procedures can be 
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performed with no medical indication, result in no medical benefit, and incur little additional 
scrutiny from stakeholders. 
Current data on the demographics of women undergoing induction of labor is limited.  A 
study of inductions between 1989 and 1998 showed the women being induced were more likely 
to be non-Hispanic white, born in the United States, college-educated, primiparas, and have had 
intensive prenatal care utilization (MacDorman, Mathews, Martin & Malloy, 2002).   
Another study of births in Arizona revealed showed those who underwent induction of labor 
were more likely to be non-Hispanic white, more educated (>12 years), and have private 
insurance (Coonrod, Bay, & Kishi, 2000).    
In a primigravida, undergoing induction of labor is associated with an increased risk of 
cesarean section and the subsequent complications that accompany cesarean.  Levine, Hirshberg, 
& Srinivas (2014) found a cesarean rate of 27% for primiparas who were induced compared with 
11% in non-induced primiparas.  Multiparas showed a likewise increased risk of cesarean, 13% 
versus 3%.  This increased risk remained for both groups even when controlled for confounding 
factors.    
Amniotic fluid embolus is a rare complication of childbirth that has increased in recent 
years and is one of the leading causes of maternal mortality.  Increased risk of amniotic fluid 
embolus is associated with medical induction of labor (Kramer, Abenhaim, Dahhou, Rouleau & 
Berg, 2013).  Amniotic fluid embolus nearly always results in death or long-term morbidity of 
the mother, and there is no effective treatment other than supportive care. 
Shoulder dystocia occurs when the infant head is delivered but the shoulders become 
entrapped in the maternal pelvis, potentially resulting in asphyxia due to umbilical cord 
compression and injury to the infant’s arms and collarbone. Shoulder dystocia occurs in 
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approximately .6 to 3% of all births (Politi, D’Emidio, Cignini, Guirlandion & Giorlandino, 
2010) and while risk factors such as macrosomia have been identified, it is difficult to predict.    
Despite professional guidelines to the contrary, many providers will induce labor early in women 
thought to be carrying larger-than-average babies in order to prevent birth complications, but 
induction is actually shown to increase the risk of shoulder dystocia as compared to waiting for 
spontaneous labor (Overland, Vatten & Esklid, 2014).   
Cord prolapse is another serious obstetric complication made more common by induction 
of labor and its associated procedures such as artificial rupture of membranes.  Cord prolapse 
occurs when the umbilical presents in front of the infant’s descending part (generally head) and 
becomes compressed, compromising blood flow and potentially causing asphyxia.  Gabbay-
Benziv, Maman, Wiznitzer, Linder, and Yogev (2014) found that 62% of cord prolapses (23/37) 
were associated with artificial rupture of membranes. Cord prolapse typically results in 
emergency cesarean delivery and may additionally result in subsequent complications.  Cord 
prolapse is more likely to occur during artificial rupture of the amniotic sac or spontaneous 
rupture of the amniotic sac when the fetal presenting part is high in the pelvis, both more 
common with induced labor than spontaneous labor. 
Hemorrhage is one of the most common obstetrical emergencies.  Bateman, Berman, 
Riley, and Leffert (2010) found that hemorrhage occurred in 2.9% of all deliveries in a 
nationwide sample.  Jakobsson, Gissler, and Tapper (2011) found that induction of labor almost 
doubled the risk of blood transfusion compared with spontaneous labor.  Induction of labor is a 
risk factor for uterine atony, the most common cause of obstetric hemorrhage (Wetta, 
Szychowski, Seals, Mancuso, Biggio & Tita, 2013).  The increased risk of hemorrhage with 
induction is attributed to prolonged labor, exposure to uterotonic medications to stimulate 
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contractions, and maternal exhaustion.  In a spontaneous labor, uterotonic medications can be 
given to combat hemorrhage, however, in an induced labor the effectiveness of these 
medications may be diminished due to prolonged exposure during labor and subsequently reduce 
the provider’s ability to treat the hemorrhage.  Hemorrhage can result in additional procedures 
such as embolization of the uterine arteries or emergency hysterectomy if it cannot be controlled 
with other measures, resulting in medical complications and decreased reproductive choices in 
the future. 
Uterine rupture is a rare emergency where the uterine wall tears under strain of 
contractions, causing potentially catastrophic bleeding that can result in death to mother or baby.  
Uterine rupture most often occurs in women with scars from previous uterine surgeries 
(including cesarean section) but risk of rupture of the unscarred uterus is also increased for 
women undergoing induction without a previous scar.  Zwart, Richters, Ory, Vries, 
Bloemenkamp, and Roosmalen (2009) found a 3.6-fold increase in the rate of uterine rupture for 
women undergoing induction of labor compared with spontaneous labor. 
Augmentation of Labor 
Medical Complications for Mother 
Augmentation of labor is a similar procedure to induction of labor, and thus carries 
similar risks.  Augmentation involves using medical or mechanical means to stimulate labor that 
has stalled or to encourage labor to progress at a faster pace.   Augmentation may be used when 
labor progress is perceived as slow, stalled, or a patient experiences premature rupture of 
membranes without labor.  Augmentation is controversial because it is often performed based on 
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dated or arbitrary data or beliefs about the normal timing of labor progress.  Recently a joint alert 
from the American Congress of Obstetricians and Gynecologists and Society of Maternal-Fetal 
Medicine was issued, redefining adequate labor progress and discouraging providers from use of 
augmentation or hastening to cesarean section for slow progress in labor (American College of 
Obstetrician Gynecologists, 2010). 
Augmentation might consist of medications such as misoprostol or Pitocin or other 
measures such as dilation of the cervix with a catheter or artificially rupturing the amniotic sac.  
Rates of augmentation, like rates of cesarean section, vary widely between hospitals and 
geographic areas, reflecting that practice patterns, rather than evidence, drives augmentation 
rates. 
Augmentation of labor is a similar process to induction of labor and the risks are 
comparable to the risks detailed above for induction of labor. 
Medical Complications for Infant 
As with cesarean, breastfeeding failure occurs more commonly following induction of 
labor than with spontaneous labor.  It is uncertain whether artificial hormones, timing of birth or 
the potential increase in other complications fuels this failure, but oxytocin administration during 
labor is associated with decreased rates of breastfeeding initiation as well as early breastfeeding 
cessation compared with those who do not receive oxytocin (Garcia-Fortea, González-Mesa, 
Blasco, Cazorla, Delgado-Rios & González-Valenzuela, 2014).  
Lack of breastmilk feeding can have negative life-long consequences for the infant, as 
discussed in the cesarean outcomes above.  In particular, amniotic fluid embolism and 
postpartum hemorrhage can result in partial or full loss of breastfeeding, through physiological 
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lack of milk production by the mother, severe morbidity or mortality of mother, or separation of 
mother and infant due to ICU admission. 
Shoulder dystocia, cord prolapse, and uterine rupture can all directly impact the fetus’ 
oxygenation and potentially lead to lifelong morbidity or death, and are made more likely to 
occur by induction or augmentation of labor.  These conditions are considered emergencies due 
to their effect on infant more than the mother, and while they result in increased maternal 
morbidity due to cesarean section, additional delivery maneuvers, and blood loss, those 
interventions are performed for fetal rescue. 
Infants delivered following shoulder dystocia, cord prolapse, and uterine rupture may 
suffer from impaired oxygenation, and these emergencies may result in brain injury, 
developmental delays, hemorrhage, meconium aspiration/pneumonia, and other complications.   
Additionally, these infants are at risk for brachial plexus and other similar injuries due to 
additional delivery maneuvers in vaginal or cesarean deliveries.  Brachial plexus injuries can 
result in temporary or permanent paralysis.  Christoffersson, Kannisto, Rydhstroem, Stale, and 
Walles (2003) found that around 32% of babies suffer brachial plexus injury following shoulder 
dystocia.  Although most of these brachial plexus injuries resolve within 24 hours, they can 
result in paralysis of varying degrees. 
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VBAC 
VBAC remains a controversial topic in obstetrics.  Cesarean section presents risks to a 
woman’s future pregnancies.  Although vaginal delivery after cesarean section is possible and 
recommended by obstetric guidelines, many women will be encouraged to undergo repeat 
cesarean section with subsequent pregnancies.  With each cesarean section the risks of surgical 
and obstetrical complications is increased (Lyell, 2011).  Women with a previous cesarean who 
choose to attempt a VBAC section are also at risk for uterine rupture during subsequent labor 
(and during pregnancy to a lesser extent).  Uterine rupture in this instance occurs when the 
cesarean scar cannot withstand the strain of pregnancy or labor and tears open, often resulting in 
bleeding, potentially catastrophic for mother and infant.  Although there is disagreement among 
researchers about the true rate of uterine rupture, estimates place the risk at less than one percent 
(Cunningham, Bangdiwala, Brown, Dean, Frederiksen, Rowland… Zimmet, 2009). 
While it was once thought that all deliveries following a cesarean delivery should occur 
by cesarean, evidence has shown that a trial of labor after cesarean (TOLAC) is a reasonable 
choice for most women.  According to Neu and Rushing (2011), when compared with VBAC, 
cesarean delivery increases the risk of neonatal respiratory depression, breastfeeding difficulties, 
fetal injury, and may also be linked to allergies, asthma, Crohn’s disease, multiple sclerosis, and 
diabetes.  Maternal risks of cesarean section increase with each subsequent cesarean, most 
concerning the risks of blood transfusion, bladder injury, and hysterectomy (Leeman & King, 
2011). 
All major maternal-child health organizations recommend a TOLAC for most patients.  
Despite these recommendations, some providers and hospitals continue to mandate repeat 
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cesarean sections for patients and decline to attend TOLAC labors.  The main reasons cited for 
this refusal are concerns about lawsuits resulting from poor outcomes in TOLAC attempts and 
practice guidelines interpreted to require constant presence of anesthesia and obstetric staff in the 
hospital during TOLAC (Leeman & King, 2011).  In most community hospital settings, labor 
care is provided by nurses with physicians present only at the time of delivery or complications, 
so continuous presence in the hospital represents a major change in practice pattern.   
Choice of VBAC is an ethical issue as many women are denied informed consent 
concerning childbirth by their provider and many face geographic or financial constraints that 
don’t allow them to seek an alternate provider.  As discussed earlier, subsequent cesarean 
sections compound the associated risks while vaginal delivery is generally safer for mother and 
child.  Spontaneous labor is the inevitable conclusion of pregnancy and women are denied the 
“procedure” of vaginal birth despite its natural biological progression.  This is considered to be 
an ethical issue affecting the autonomy of the patient as a decision-maker (Leeman & King, 
2011) in addition to taking away a patient’s autonomy and medical decision making power.  
The main risk associated with VBAC is uterine rupture.  As earlier discussed, the uterine 
scar from the previous cesarean may rupture in subsequent pregnancies or labors.  This occurs 
less than 1% of the time, and the effects may range from asymptomatic to catastrophic.  
Approximately 778 women per 100,000 will experience a uterine rupture with trial of labor, 
compared with 26 per 100,000 women undergoing repeat cesarean section.  Approximately 6% 
of uterine ruptures will result in death of the fetus.  Fourteen to thirty-three percent of women 
will require hysterectomy following uterine rupture.  There are no reported maternal deaths from 
uterine rupture (Cunningham et al., 2010).  
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The American College of Nurse Midwives, American College of Obstetricians 
and Gynecologists, and National Institutes of Health recommend a trial of labor for most women 
with a previous cesarean section, citing potential benefits of vaginal delivery outweighing the 
risk of cesarean section.  Despite these guidelines, one-third of hospitals and one-half of 
physicians in the US have an overt or de facto ban on TOLAC, requiring women to submit to 
repeat cesarean or get care elsewhere (Cunningham et al., 2010).  Overall around 92% of women 
with a prior cesarean undergo repeat cesarean despite evidence and recommendations to the 
contrary (Cunningham et al., 2010).  
There have been cases of hospitals obtaining court orders requiring women to undergo 
cesarean despite explicit guidance from the American College of Obstetricians and 
Gynecologists (2005) to avoid involving the court system in patient decision-making and to 
respect patient autonomy even when the decision could potentially negatively impact the fetus.  
Generally speaking, 74% of women attempting a VBAC will be successful (Cunningham 
et al., 2010), although the success rate varies widely depending on provider and facility. 
Although demographics are hard to generalize due to many confounding factors, in the state of 
Massachusetts in 2015 non-Hispanic Asian women were more likely than any other group to 
have a VBAC, and the rate of VBAC decreased as age increased (Cheng, Declercq, Belanoff, 
Iverson & McCloskey, 2015).  A similar study in England noted highest VBAC rates among 
white women and younger women (Knight, Gurol-Urganci, van der Meulen, Mahmood, 
Richmond, Dougall & Cromwell, 2014).   
Refusal of providers to adhere to professional guidelines and allow women informed 
decision-making is contrary to medical evidence and ethical standards of practice.  Refusal of 
VBAC adds burden to the medical system in the form of cost, more complications, and 
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decreased patient satisfaction.  Additionally, with each subsequent cesarean, the health risks to 
mother and baby are increased.   
Pregnancy Risk Factors 
Race and Ethnicity 
Racial and ethnic disparities in health outcomes are a well-documented problem in the 
American healthcare system.  Disparities in health outcomes surrounding pregnancy and birth 
are not as well defined but have been documented.  Tucker, Berg, Callaghan, and Hsia (2007) 
found that while rates of complications were similar for black and white women, black women 
were 2 to 3 times more likely to die from preeclampsia, eclampsia, placental abruption, placenta 
previa, and postpartum hemorrhage than white women with the same conditions.   
Birth defects in the baby, which affect the care of the mother during pregnancy and 
delivery, are more common in non-white women.  In a review of United States birth certificate 
data from 1999 -2006, Alaska Native and American women were more likely to have babies 
born with encephalocele, anotia/microtia, cleft lip/palate, limb deficiency, and Trisomy 18.  
Infants of black mothers were more likely to have encephalocele and Trisomy 18, and Hispanic 
women were more likely to give birth to infants with anencephaly, encephalocele, and 
anotia/microtia.  Asian non-Hispanic women were less likely than white non-Hispanic women to 
have babies born with most of the above defects (Canfield et al., 2014).  
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Maternal Age
Age has been shown to impact pregnancy and childbirth outcomes.  Advanced Maternal 
Age (AMA) is defined as greater than age 35 at the time of delivery.  AMA pregnancies are at 
higher risk of complications related to preexisting conditions such as hypertensive disorders, 
diabetes, and obesity.  Additionally, there are pregnancy-related risks including 
preeclampsia/eclampsia, poor fetal growth, and fetal distress (Cavazos-Rehg, et al., 2014).  The 
risk of cesarean delivery was also higher.  One study noted that between 2006 and 2010 only 
15% of births were to women age 35 and older, but 27.4% of maternal deaths were attributed to 
that age group (Creanga, Berg, Syverson, Seed, Bruce, & Callaghan, 2015).  Schimmel at al. 
(2015) noted a higher incidence of hypertensive disorders and diabetes in women of advanced 
maternal age that increased with advancing age.  The women in this study were also more likely 
to undergo emergency cesarean. 
There is an increased risk of chromosomal abnormalities including down syndrome and 
trisomy 21 for women over age 35.  Additionally, there is an increased risk of other non-
chromosomal birth defects (Harris, B.S., Bishop, K.C., Kemeny, H.R., Walker, J.S., Rhee, E., & 
Kuller, J.A., 2017).   
Women at the youngest range of the childbearing years are also at higher risk for 
complications.  Cavazos-Rehg et al., (2014) found that teenagers were at higher risk for preterm 
delivery, chorioamnionitis, endometritis, and preeclampsia.  Another study noted an increased 
risk of pre-term delivery, preeclampsia, postpartum hemorrhage, and anemia in women younger 
than age 16 (Kawakita, Wilson, Grantz, Landry, Huang, & Gomez-Lobo, 2016).   
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Cumulative number of pregnancies is often associated with adverse outcomes, but 
research results are mixed.  It is difficult to separate increased age, multiparity, and other risk 
factors as they tend to occur together.  
One large Australian study found that primiparas were at greater risk for pooled obstetric 
complications (antepartum hemorrhage, gestational diabetes, pregnancy-induced hypertension, 
preterm rupture of membranes > 24 hours, threatened premature labor, postpartum hemorrhage, 
and third-degree tear), maternal death, and neonatal death than women with 2, 3 or 4 pregnancies 
(Bai, Wond, Bauman, & Mohsin, 2002).  In that study, the risk of the pooled obstetric 
complications, neonatal death, and maternal death was also substantially increased for women 
with 4-8 pregnancies. Women with 2, 3 or 4 deliveries were at lowest risk for these 
complications.   
Maternal Education 
The effect of maternal education level on pregnancy outcomes is often difficult to 
separate from other factors such as income, age, and access to healthcare.  The studies found in 
literature search most often evaluated the effects of education level on neonatal outcomes, rather 
than maternal.  Luo, Wilkins, and Kramer (2006) found that among Canadian women lower 
education was associated with preterm birth, low birth weight, small for gestational age babies, 
stillbirth, neonatal death, and post-neonatal death, even when controlled for other factors such as 
neighborhood or residence and urban versus rural.   
In a study of United States births, maternal education level was associated with 
significant changes in infant birth weight and infant mortality.  In all racial and ethnic groups, 
birth outcomes including mean birth weight, standard deviation in birth weight and rate of low 
Parity
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birth weight improved with higher education.  This effect was strongest in European Americans 
than African Americans and Mexican Americans, demonstrating that racial disparities actually 
increase with increased education levels (Gage, Fang, O’Neill, & DiRienzo, 2014). 
Marital Status 
It has been well-documented that maternal marriage seems to improve pregnancy 
outcomes.  El-Sayed, Tracy, and Galea (2012) found that maternal marriage provided a 
protective effect against preterm delivery, most significantly between the ages of 26 and 35, and 
consistent regardless of race.  A meta-analyses of birth data also found that unmarried status was 
associated with significantly increased risk of low birth weight, preterm birth, and small for 
gestational age births (Shah, Zao & Ali, 2011).   
In a review of 37 million births between 1995-2004, Balayla, Azoulay, and Avenhaim 
(2011) found that unmarried women were more likely than married women to experience 
stillbirth, early neonatal death, late neonatal death, total infant deaths, and SIDS.  Unmarried 
women were also more likely to give birth prematurely.  Young and Declercq (2010) found that 
unmarried mothers without partners were more likely to deliver by cesarean section than married 
mothers and unmarried mothers with partners.  They also found that the risk of premature birth 
was higher for unmarried mothers with and without partners than for married mothers.   
Prenatal Care 
Prenatal care is a staple of many public health programs.  However, the evidence to 
support prenatal care is scant.  One study found that regardless of race, limited prenatal care or 
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no prenatal care were strong risk factors for preterm birth, low birth weight, and infant death 
(Cox, Zhang, Zotti, and Graham, 2011).   
Inter-pregnancy Interval 
Shorter inter-pregnancy interval is associated with poor outcomes.  A review of 101,000 
births in Tennessee found that an inter-pregnancy interval of <18 months predicted elevated risk 
for precipitous labor, low birth-weight, preterm delivery, NICU admission, and infant mortality, 
with the strongest effects for inter-pregnancy interval <6 months (Appareddy, Pryor, & Bailey, 
2016).  Another study found that an interval of <1 year or more than 3 years increased the odds 
of preterm birth following live birth but not following termination of pregnancy (Shachar, Mayo, 
Lyell, Baer, Jeliffe0Pawloksi, Stevenson, & Shaw, 2016).   
Rural/Urban Residence 
There are many rural areas in the United States that lack obstetrics care facilities and 
providers.  In these areas, women receive limited care and must travel for routine care and 
delivery, often a financial and logistical burden.   Women in rural areas with pregnancy 
complications had nearly double the odds of having to travel to give birth at a hospital with more 
resources (Kozhimannil, Casey, Hung, Prasad, & Mascovice, 2016). One study found that those 
delivering in low or high volume rural hospitals had a 30% higher odds of postpartum 
hemorrhage than those delivering in urban areas (Kozhimannil, Thao, Hung, Tilden, Caughey, & 
Snowden, 2016).  Rural and non-teaching facilities were noted to be slower to adopt evidence-
based guidelines from the American Congress of Obstetrician-Gynecologists (Kozhimannil, 
Karaca-Madic, Blauer-Peterson, Shah, & Snowden, 2017). 
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Cigarettes 
The birth certificate data includes women’s reports of smoking behaviors before 
pregnancy.  While little research has been done on the effects of smoking prior to pregnancy 
with cessation during pregnancy, there is abundant data on the effects of smoking during 
pregnancy.  Smoking is causally associated with restricted in growth in-utero and is additionally 
thought to be linked to ectopic pregnancy, miscarriage, stillbirth, placental problems and preterm 
birth (Cnattingius & Sven, 2004).  Conditions such as placental abnormalities and fetal growth 
restriction can necessitate other interventions such as cesarean section and induction. 
Diabetes 
Pre-existing and gestational diabetes are associated with adverse outcomes for mother 
and baby.  One study found women who met criteria for gestational diabetes were at greater risk 
for preeclampsia/eclampsia, pre-term delivery, primary cesarean delivery, shoulder dystocia, 
higher birth weight, large for gestational age, transient tachypnea of the newborn, and neonatal 
hypoglycemia (Sacks, Black, Li, Montoro & Lawrence, 2015).  Given the depth and severity of 
these complications, it is reasonable to consider an effect on the amount of interventions and 
complications women with diabetes will experience in labor.   
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Hypertensive disorders are thought to affect between 6-8% of pregnancies worldwide and 
are a contributing factor to maternal mortality and morbidity throughout the world (National 
High Blood Pressure Education Program, 2000).  Hypertensive disorders can lead to maternal 
complications to include renal failure, pulmonary edema, ICU admission and placental 
abruption.  Fetal effects can include iatrogenic prematurity, neonatal mortality, stillbirth, and 
future blood pressure, metabolic disorders, and coronary heart disease (Hutcheon, Lisonkova & 
Joseph, 2011).  Hypertensive disorders of pregnancy necessitate careful observation and 
management and frequently result in medical interventions.   
Payer Source 
Pregnant women in the United States receive medical services through a variety of payer 
sources.  In some cases, births may be covered by multiple payer sources; in those cases the 
primary payer is recorded. 
The category private insurance includes commercially purchased healthcare coverage 
which may be purchased through an employer, insurance exchange, or from an insurance agent 
(Public Health Data Standards Consortium, 2017).  Blue Cross/ Blue Shield, Aetna, and Cigna 
are examples of private insurers.   
Medicaid is a joint venture between the states and the Federal government to provide 
medical care to financially needy people.  With broad Federal guidelines, each state creates rules 
and administers the program and determines the services offered, type and extent of coverage, 
qualification restrictions.  Medicaid HMO coverage is sometimes provided through private 
insurers but is still coded as Medicaid coverage (Public Health Data Standards Consortium, 
2007).   
Hypertensive Disorders 
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Government includes Indian Health Service, CHAMPUS/TRICARE, and other federal, 
state, and local sources.  The Indian Health Service finances medical care for members of 
Federally-recognized tribes and tribal organizations.  This care may be provided in Federal 
facilities or tribal Facilities.  CHAMPUS/TRICARE is the medical coverage program for active 
and retired members of the United States Uniformed Services.  Medical services may be 
provided in military or other Federal facilities or civilian systems depending on the 
CHAMPUS/TRICARE program used (Public Health Data Standards Consortium, 2007).  Other 
sources may be federal, state, or local grants or other government programs. 
Midwife Practice in the United States 
Births throughout history have traditionally been attended by midwives, whether skilled, 
trained healthcare providers or supportive family members.   At the beginning of the 1900’s, 
immigrant midwives from Europe, Central America, and Africa were the primary birth 
attendants in the United States, and midwives attended around 50% of births.  At that time, the 
education of midwives in Europe was considered far superior that of either midwives or 
physicians in the United States.   Most African American and Central American midwives had 
learned their skills through apprenticeship (Dawley, 2003).    
The death rate from maternity-related causes in 1900 was 4,106/100,000 (Department of 
Commerce and Labor, 1906).  At that time obstetrics was a newly formed medical specialty and 
was not well-respected.  Poor training, bad practice decisions such as inappropriate use of 
forceps and induction, and ignorance of aseptic technique among obstetrics was the cause of 
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much maternal mortality and morbidity.  In fact, 40% of maternal deaths were attributed to 
sepsis from poor technique (CDC, 1999).  
As the practice of medicine evolved it became more formalized, schools of medicine 
were established the United States as mostly for-profit didactic education centers without 
requirements for educational content or practical education.  It wasn’t until 1846 that the 
American Medical Association set forth a stringent set of requirements for medical education at 
all.  At this point, the medical schools either joined forces with universities to become non-profit 
education centers or died out as there was no profit to be made in meeting educational standards 
(Flexner, 1910).   
In 17th-century England it had become acceptable for men to train as “man-midwives.”  
Schools of midwifery, generally filled by women, offered training to men.  These man-midwives 
practiced alongside women, albeit in limited circles, for many years.  Eventually, midwifery 
became a required course in medical school in Great Britain.  It was only in the 20th century that 
the training in medical school began to be called “obstetrics” instead of midwifery (Drife, 2002).  
In the United States in the early 1900’s, obstetrics or man-midwifery was a loosely 
practiced specialty with no real educational or practice standards.   In 1909, the Children’s 
Bureau was established to assess and improve the health status of children and determined that 
the United States maternal and infant mortality rates were astonishingly high compared to other 
countries (Stone, 2000).   It was also found that quality of prenatal care during the pregnancy had 
a strong impact on the outcome for the child.   
Even as medicine was becoming more technical, and outcomes research had begun on a 
large scale in other medical fields, the world of childbirth remained a woman-dominated one. As 
the medical specialty of gynecology took shape, obstetric practice began to grow.  Physicians 
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could now have formal training in obstetrics and gynecology and provide childbirth services in 
hospitals, where previously births had been in the home. 
However, culturally, giving birth in a hospital with a male, non-midwife provider was 
still not socially acceptable.   As part of a wide-scale effort to legitimize the practice of 
obstetrics, the AMA and other physician groups began an active campaign to discredit midwives 
in order to encourage the population to use obstetricians for care in pregnancy and birth.  The 
population of midwives decreased from 7.39/100,000 in 1900 to 2.90/100,000 in 1920 (Loudon, 
1992).  The practice of midwifery was deliberately associated with illegal abortion in order to 
discredit and criminally prosecute midwives.  Additionally, well-known physicians wrote articles 
accusing midwives as being “ignorant, untrained, dirty, and incompetent” (Crilley, 2014). 
Although ostensibly this campaign against midwives was launched to improve health 
outcomes it is notable that outcomes were substantially worse in hospital births due to iatrogenic 
complications and hospital-acquired infections until the 1930s when antibiotics came into 
widespread use (Thomasson & Treber, 2004) 
The campaign was largely successful with a great reduction in midwives practicing in the 
United States following its inception.  By the 1930s, the births attended by midwives had 
dropped to around 15% (Dawley, 2003).  Most midwives who continued to practice worked with 
the poor, immigrant, or minority communities, and even to the present-day regulations tend to 
restrict midwife practices to those areas (Dole & Nypaver, 2012).   
In 1939, the Frontier Graduate School of Midwifery was founded and was the first 
training school for nurse midwives.  Once geographically limited to the areas of Kentucky that 
could be reached on horseback, today Frontier is still an active graduate college offering masters 
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and doctoral degrees in multiple advance practice nursing specialties. Currently, there are 
approximately 40 nurse-midwifery graduate programs in the United States (ACNM, 2016).  
The American Midwifery Certification Board (AMCB) is the certifying body for nurse 
midwives.  The AMCB develops and supervises administration of a certifying/recertifying exam 
to those meeting the requirements for certification which include specific coursework, clinical 
experience, an active registered nurse license, and an earned Master’s degree in nursing.  The 
AMCB requires continuing education and completion of relevant clinical modules for continued 
certification (AMCB, 2013).   
Additionally, a second credential, the Certified Midwife (CM) was developed to create an 
alternate pathway to midwifery practice for those without a nursing education.  The candidate for 
Certified Midwife must hold a bachelor’s degree and complete the same Masters Education 
program as the Certified Nurse-midwife and meet the same certification requirements, with the 
exception of the RN license (AMCB, 2013). 
As of February 2016, there are 11,162 Certified Nurse Midwives/ Certified Midwives 
actively certified (AMCB, 2016), with more in a retired or inactive status in the U.S.  By 
contrast, the American Congress of Obstetrician-Gynecologists reported 42,855 practicing 
obstetrician-gynecologists in 2009 (ACOG, 2011).   
In addition to nurse-midwives, there are other pathways to midwifery.   One type of 
midwife, the Certified Professional Midwife (CPM) is certified by the Midwives Alliance of 
North America (NARM).  The CPM credential is granted to those who complete a course of 
study in midwifery at an approved school (may or may not be degree-granting), complete a 
prescribed number of births as the primary birth attendant and fulfill other clinical requirements, 
and pass an examination covering the didactic portion of their education.  CPMs largely practice 
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in homebirth or birth center practices, and their training is geared towards those settings.  As of 
2008, there were more than 1400 CPMs practicing the United States with a steadily growing 
population of CPMs (North American Registry of Midwives, 2008). 
There are other practicing midwives with a variety of educational backgrounds and 
experience.  These midwives are often referred to as “lay” midwives. While many of these 
midwives may have exceptional clinical skills developed over many years of training and 
practice, there is no clear validation of skills or competency measure for their practice and 
reports of practice patterns and outcomes vary widely.  There are no reliable statistics for the 
number of births attended or practice statistics. As they are often recorded as “other” or unknown 
on birth certificates. 
The Certified Professional Midwife and lay midwife communities grew in the 1970’s as a 
response to the more rigid structure and requirements of the Certified Nurse-midwife process.  
There was a substantial role of counterculture and distrust of authority that resulted in the growth 
of these two midwifery groups alongside the CNM field.   
Today there is a great deal of political friction between obstetricians, nurse midwives, 
certified professional midwives, and lay midwives. Since the early 20th century campaign to 
eliminate midwives, physician groups including obstetricians have held a great deal of political 
power and influence over laws and regulations governing the entire medical field.   However, as 
the need for healthcare delivery reform, health outcomes improvement, and provider shortages 
coalesce, there is a great deal of interest and inquiry into alternate models of care from the 
physician-led model.   
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Regulation of Clinical Practice 
The practice of medicine and nursing fall under various statutes and administrative 
regulations. Because the federal government does not specify requirements for clinical practice, 
states are responsible for regulating the nursing and medical professions. Statutes are general 
laws that apply throughout the state and may encompass areas such as public health and creating 
various agencies.   Regulations are established by state agencies that receive the authority to 
establish regulations through the statutes.  These regulations determine the specific requirements 
for licensure and practice within the states which vary (Russell, 2012).  
This structure results in variation throughout the states in practice requirements.  Changes 
to Medicare rules are often used as a tool for standardizing practice regulations across the states, 
such as rules affecting obtaining hospital privileging and reimbursement for services (American 
Nurses Association, 2011).    
Physicians practice legally in every state with full prescriptive authority.  Requirements 
for hospital privileges, continuing education, and license maintenance vary by state.  Basic 
requirements for initial licensure for physicians is very similar across the states, as well as the 
requirements for continuing education (Federation of State Medical Boards, 2014).   
For nurse midwives, there are great variations in requirements for practice. There are also 
differences in who regulates midwives; this may vary from the Board of Nursing to the Board of 
Medicine or in some states the Board of Midwifery, or sometimes a combination of boards 
(Walker, Lannen & Rossi, 2014).    
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Like physicians, nurse midwives practice legally in every state with prescriptive 
authority.  However, there is a great degree of variance in the way midwives practice and write 
prescriptions from state to state.   Some states require a direct supervisory relationship with a 
physician for a midwife to practice.  Other states require a written collaborative agreement which 
details what services advanced practice nurse may offer as part of their practice.  In other states, 
there is no mandatory relationship with a physician (Walker, Lannen & Rossi, 2014).    
In some states, nurse midwives have unrestricted ability to prescribe according to Drug 
Enforcement Agency (DEA) prescribing rules.  Another variation is to allow nurse midwives to 
prescribe only those drugs authorized or delegated by a supervising or collaborating physician.  
In other states, nurse-midwife prescriptive authority is restricted to only DEA Schedules III-V.   
The Certified Midwife (CM) practices legally in four states with prescriptive authority in one.  
(Osbourne, 2015).   
The Certified Professional Midwife (CPM) practices legally in 28 states, whiletenstates prohibit 
CPM practice.   In the remaining states, no specific rule exists, but no path to legal recognition is 
available.  There are Certified Professional Midwives practicing in all 50 states (legally or 
illegally) despite the varying level of oversight, thus varying levels of skill and oversight and no 
process for consumers to validate a CPM’s outcomes or current education (American College of 
Nurse Midwives, 2014).  The lack of national guidelines for practice and the variation in who 
creates policy and practice rules for midwives leads to conflict. There are also beliefs that the 
requirement for physician oversight of midwifery practice is an artificial way of limiting 
midwifery practice and thus competition.  
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The Patient Protection and Affordable Care Act 
The sweeping legislative changes of the Patient Protection and Affordable Care Act 
(ACA) had a broad impact on maternity care access and practices in the United States (Patient 
Protection and Affordable Care Act, 2010).  The Affordable Care Act is credited providing more 
than 30 million people with access to health insurance.  As part of the Affordable Care Act, the 
expansion of Medicaid and improved access to individual insurance provided new access to 
prenatal care for many pregnant women.  As a result of many new patients entering the health 
system, the demand for both primary care providers and specialty providers is higher than ever 
(Kaiser Family Foundation, 2013).   
Prior to the ACA, the Institute of Medicine (2010) released a groundbreaking document 
that recommended lifting outdated and cumbersome restrictions on nursing practice both to allow 
advanced practice nurses to practice to the full extent of their training and skills, and to increase 
patient access to healthcare providers as a means of addressing the primary care provider 
shortage.  The recommendations of the IOM have already been credited with changes to several 
states’ nurse practice regulation.  The combination of the ACA, IOM recommendations, and 
increased demand for health services has resulted in change in obstetric care options in several 
notable ways: reducing the burden of physician practice agreements, broadening scope of 
practice and prescriptive authority, and increasing patient access through insurance coverage 
mandates (Osbourne, 2015).   
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The ACA also mandates Medicare reimbursement of nurse midwives at 100% of the 
allowable rate, as opposed to nurse midwives previously being reimbursed at 65% of the 
physician rate.  Although this applies only to Medicare, generally changes made to Medicare will 
be adopted by Medicaid and private insurers.  The Affordable Care Act (2010) also mandates 
coverage of birth centers which are primarily owned and operated by midwives.  Each of these 
changes contributes to patient access to midwives as regulation tends to favor access to 
physicians through insurance regulations, payouts, and ease of practice.  
The ACA also had many effects on the practice of midwifery.  Many within the 
midwifery field had hoped that the Affordable Care Act would address discrepancies between in 
the states in how providers are licensed and hospital credentialing rules.  While the ACA does 
not dictate the specific details of how states regulate and credential healthcare providers, it does 
require insurers to credential providers of all medical specialties without restrictions. This 
requirement was due to some states restricting certain types of providers (i.e., nurse midwives) 
from being credentialed providers with insurance companies (which created a barrier to practice 
for those not able to accept insurance).  Additionally, the ACA provides funding for nursing 
education programs and nursing loan repayment (American College of Nurse Midwives, 2011) 
Individual States Practice Environment 
The American College of Nurse Midwives (ACNM) has generated a great deal of 
information about regulatory practice environment across the states (see Table 1). Evaluating 
midwifery practice environment includes considering how laws and regulations affect ability to 
obtain hospital privileges, requirement for physician supervision, written collaborative 
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agreements, or full independent practice authority, whether or not CNMs are permitted to be on 
hospital staff, whether birth centers are regulated by the state, pay, and the licensure status of 
certified midwives and direct entry midwives.   
Alaska:  In Alaska nurse midwives have full independent practice authority, implied 
ability to obtain hospital privileges (not explicitly allowed or disallowed but interpreted as yes), 
are permitted to be on hospital staff, and birth centers are regulated under birth center-specific 
regulations (ACNM, 2016).  Alaska has 96 certified nurse midwives falling into the highest 
concentration group with 5.50-13.0 midwives per 100,000 people.   During the year 2014, 
25.32% of all births were attended by nurse midwives, compared with the national average of 
8.33% (Bushman & Kinzelman, 2016). 
Illinois: Illinois midwives are required to have a written collaborative agreement to 
practice as well as write prescription and are denied full membership on hospital staff (ACNM, 
2016).  Birth centers are regulated under birth center-specific regulations.  There are 443 
midwives in Illinois, falling into the range 2.5-3.49 midwives per 100,000 people.  In 2014, 
6.53% of births were attended by nurse midwives (Bushman & Kinzelman, 2016). 
Georgia: In Georgia, nurse midwives are required to have a written collaborative 
agreement for prescriptive authority, implied ability to obtain[ hospital privileges (not explicitly 
allowed or disallowed but interpreted as yes), are not permitted to be on hospital staff, and birth 
Alaska Independent Full Implied-Yes Yes 13 25.32 45.6
Illinois Collaborative Agreement Collaborative Denied Yes 3.44 6.53 40.3
Georgia Collaborative Agreement Delegated Implied-Yes Yes 4.6 13.17 36.8
New Mexico Independent Full Implied-Yes Yes 9.74 25.11 45.5
Virginia Collaborative Agreement Collaborative Implied-Yes No 3.23 7.53 44.5
Figure	5:	Adapted	from	“CNM	State	Practice	Environments,”	Bushman	&	Kinzelman,	American	College	of	Nurse	Midwives,	
www.acnm.org,	2016
CNM State Practice Environment
Salary % of 
OB/GYN
% of Births 
by CNM
Birth Center 
Regs 
Hospital 
Privileges
Prescriptive 
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Practice RegulationState
CNM/ 
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centers are regulated under birth center specific regulations (ACNM, 2016).  There are 471 nurse 
midwives in Georgia, representing 4.5-5.49 midwives per 100,000 people.  In 2014, 13.17% of 
births were attended by CNMs (Bushman & Kinzelman, 2016). 
New Mexico: In New Mexico, nurse midwives have full independent practice authority, 
implied ability to obtain hospital privileges (not explicitly allowed or disallowed but interpreted 
as yes), are permitted to be on hospital staff, and birth centers are regulated under birth center 
specific regulations (ACNM, 2016).  New Mexico has 203 certified nurse midwives which is in 
the highest category of 5.5-13.0 midwives per 100,000 people.   In 2014, 25.11% of all births 
were attended by nurse midwives (Bushman & Kinzelman, 2016). 
Virginia: In Virginia, nurse midwives are required to have a written collaborative 
agreement to practice and write prescriptions, implied ability to obtain hospital privileges (not 
explicitly allowed or disallowed but interpreted as yes), are not permitted to be on hospital staff, 
and birth centers are not regulated (ACNM, 2016).  There are 271 nurse midwives in Virginia, 
falling between 2.50- 3.49 midwives per 100,000.  In 2014, 7.53% of births were attended by 
CNMs (Bushman & Kinzelman, 2016). 
Medicolegal Precedent 
Obstetrics is a highly litigious specialty with obstetricians and nurse midwives frequently 
named in lawsuits and malpractice insurance coverage rates that are some of the highest in any 
specialty.   “Defensive medicine” is the practice of over-utilizing medical interventions due to 
fears about potential litigation and is sometimes cited as the reason for the increasing rate of 
intervention in obstetrics in the United States.   
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Three in four obstetrician-gynecologists have been named in a lawsuit at one point in 
their career (Johnson, Choubey, Satin & Warner, 2016).  In one study, obstetric providers who 
had been sued were 6% more likely to recommend a cesarean in a clinical scenario than those 
who had not been sued.  Additionally, 60% of the providers self-reported being more likely to 
recommend cesarean due to previous lawsuits (Cheng, Snowden, Handler, Tager, Hubbard & 
Caughey, 2014).   An annual survey conducted by the American Congress of Obstetrician- 
Gynecologists found that 91% of respondents reported being named in a lawsuit (Klagholz & 
Strunk, 2009).  In another survey, 23.8% reported taking reported taking fewer high-risk patients, 
17% reported performing more cesarean sections, and 13.4% stopped performing VBACs as a 
result of lawsuits (Klagholz & Strunk, 2003). 
There is less research on the impact of lawsuits on midwifery practice than obstetrics in 
the United States.  One survey (McCool, Guidera, Hakala & Delaney, 2007) found that 25% of 
the practicing midwives who responded has been named in a lawsuit.  Additionally, 15% of 
those in this survey who were sued reported changing their position or changing careers 
following the lawsuit.   
 Another study (Guidera & McCool, 2003) found that 75% of midwives involved in 
litigation reported that the lawsuit was a result of an adverse outcome but not necessarily 
malpractice. The midwives in this study reported self-blame, fear, isolation, and generally being 
unprepared for litigation.   
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As we explore the associations between provider type, practice regulations by 
geographical location, and payer sources, we must explore how group behavior and internal and 
external pressures can affect the actions of patients and providers in making healthcare decisions.  
Song, Ma, Wu, and Li (2012) describe conformity as an individual displaying the same 
behaviors or attitudes as the object.  The object can be individuals, groups, organizations, 
policies, rules, regulations, or the instincts and past behaviors of the subject.  In this study, the 
object could be considered local practice environment, organizational culture, community 
expectations of medical care, and internal and external pressure related to billing.   
 “Organizational silence” is description of group behavior, defined as a collective silence 
in response to problems as a function of compliance (Henriksen & Dayton, 2006).   Similarly, 
Janis (1972) coined the term “Groupthink” to describe the effect of group pressures on decision-
making that results in maintaining status quo and ignoring outside influence.  Janis noted that 
groups where members are from similar backgrounds (such as midwives or doctors or members 
of the same community), and where there are no clear rules for decision-making are particularly 
susceptible to Groupthink.   
Concerns about Groupthink, Organizational Silence, and Conformity are supported in 
medical research.  Ginsburg, Bernabeo, and Holmboe (2014) found that clinicians often took 
actions they felt were wrong in order to satisfy expectations or requests from patients, family 
members, administrators, and co-workers.  These actions included requests for medical advice 
and inappropriate care.  Patients likewise feel pressure to follow the standard treatment 
protocols.  Frosch, May, Rendle, Tietbohl, and Elwyn (2012) found that patients often agreed 
with treatments or procedures recommended by their healthcare providers despite misgivings 
because they felt too intimidated to question recommendations, were fearful of damaging their 
Conceptual Framework
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relationship with their doctor, or that they didn’t have enough information to make independent 
decisions.    
Partner and family influences on patients’ decision-making surrounding obstetrics care 
have been poorly studied (Dudgeon & Inhorn, 2004).  Most research on family and community 
influence on medical decision-making has centered on oncology and end-of-life care and has 
found a substantial influence from family members on the decisions made by patients- even 
when the family member wishes were contrary to the patients’ own desires.  Zhang and Siminoff 
(2003) found disagreement between the patient and the family regarding treatment decision in 
65% of cases of lung cancer.  Although no studies regarding family and community influence 
choices about interventions in childbirth could be found, there is ample evidence that partner 
involvement in pregnancy affects prenatal care decision-making and attendance at routine 
prenatal care (Schaffer & Lia-Hoagberg, 1997).   
These examples demonstrate a conceptual basis for differing trends across provider 
practice networks, geographical areas, and within payer networks.  Although medical evidence 
may suggest one treatment modality over another, the power of the expectations of the 
community, patient, laypeople, and medical staff may outweigh the medical evidence and 
practice guidelines in many cases.  This is a potential explanation for variation in outcomes 
despite similar clinical circumstances.   
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Although obstetric interventions can be life-saving when needed, concern has been 
increasing steadily over the rising rates of intervention in maternity care in the United States.  
The more procedures performed, the higher the cost of care, and many times procedures lead to 
further procedures, such as induction of labor causing an increased rate of cesarean section and 
Neonatal ICU admission (Lothian, 2006).  As a result of these increases, the length of stay has 
increased steadily between 2003-2012, with an accompanying increased in costs per day (Moore, 
Levit & Elixhauser, 2012). 
The Center for Healthcare Quality and Payment Reform has estimated that reducing the 
US rate of cesarean to delivery to 15% as recommended by the World Health Organization 
would save around $5 billion a year (Mason, 2013).  Thomson Healthcare (2007) found that for 
private insurers the national average cost of vaginal delivery was $32,093 compared with 
$51,125 for cesarean section, which equates to an enormous cost difference on both the 
individual and national scale.   
One must also consider long-term costs of infants with iatrogenic complications of 
prematurity and complicated births.  As previously discussed, premature infants and infants born 
by cesarean section are more likely to suffer asthma, allergies, GI problems, obesity, and 
diabetes; thus the long-term costs of caring for these conditions for a lifetime may be reduced by 
improving birth practice. 
The US spends more on maternity care than any other nation.  An International 
Federation of Health Plans (2015) survey found a national average price (including all payment 
sources) for vaginal delivery of $16,653 compared with the next highest cost of $6,846 per 
delivery in Australia.  For cesarean delivery, the numbers are similar: $26,305 in the United 
Cost 
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States compared with $10,566 in Australia.   This is consistent with the United States overall 
highest spending in healthcare but does not correlate to corresponding better outcomes. 
Quality 
Maternity care outcomes in the United States as a whole have been worsening for several 
decades.  As stated before, the United States ranks poorly among developed nations in maternal 
mortality.  Logically, it might follow that neonatal outcomes would be improved as a result of 
the increased rates of intervention; however the United States ranks low in neonatal outcomes as 
well, 32nd in neonatal mortality (Lothian, 2006). 
Access 
Despite highest in the world health spending on pregnancy, many women do not have 
access to prenatal care at all, or access is severely limited.  This lack of access may be 
geographic, attributed to rural location or geographic shortage of providers.  In rural areas, it is 
traditionally difficult to sustain medical practices, and many hospitals have shuttered obstetrics 
departments due to lack of providers or difficulty in maintaining skills or staff in low volume 
situations.  Hillemeier, Weisman, Chase, and Dyer (2007) found that women residing in rural 
areas were more likely to experience preterm birth and low birth weight than women in 
metropolitan areas.    
There are many factors that affect pregnant women’s access to care. Phillippi (2009) 
found that women reported fear of medical procedures, excessive wait times, location and hours 
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of clinics, language barriers, costs, and child care problems all decreased access to maternity 
care. Women with a history of substance abuse or fear of disclosing the pregnancy also received 
late or no prenatal care.  While some financial barriers have been removed with the 
implementation of the PPACA, structural, systemic, and social barriers still exist.  
Although prenatal care is generally a high priority for access initiatives, funding, and 
quality measures, little focus has been placed on defining best practices and following outcomes. 
This study aids in defining best practice, outlining policy, and improving outcomes.   
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CHAPTER 3 
DESIGN AND METHODS 
This study used secondary data to examine the relationships between provider type and 
each of the interventions and complications - defined as chorioamnionitis, 3rd and 4th-degree 
laceration, induction/augmentation of labor, and VBAC.  
Data Source 
The data used is the 2015 birth certificate data from the National Vital Statistics System 
(NVSS) for five states.   The NVSS birth data are appropriate for the study as these data contain 
information on all registered live births in the comparison states.  The birth and state-specific 
data are created from the US Standard Certificate of Live Birth and reflect the most up-to-date 
version of the birth certificate form for the states analyzed. Some of the data such as education 
level, marital status, and other sociodemographic information is self-reported by patients and 
entered into the birth certificate form by clerical staff.  The medical data are generally entered 
onto the standard form by hospital clerical staff using medical record review and forms 
completed by delivery attendants. 
The latest available dataset is for the year 2015, which is used in this study.  Restricted 
use data files including geographic detail by state were obtained from the National Center for 
Health Statistics (NCHS).  The data are prepared from the individual birth registration in each 
registration area and received electronically by the NCHS (CDC, 2014). Only births from 
Georgia, New Mexico, Illinois, Virginia, and Alaska were used.  These states were chosen to 
represent varied geographical areas and different practice environments for nurse midwives.  All 
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births registered in the states are included in this analysis.  State where delivery occurred was 
used rather than state of maternal residence in order to better generalize the practice patterns 
within the state and reflect state practice regulations, as women may deliver in a different state 
than their state of residence (National Center for Health Statistics, 2015).    
Variables 
The birth certificate data include a variable for attendant at delivery, specified as MD, 
DO, certified nurse-midwife, other midwife, other, and unknown or not stated. This variable is 
used as the basis for comparison of outcomes and is therefore, main independent variable of 
interest.   
The comparison groups were analyzed for occurrence of induction/augmentation of labor, 
chorioamnionitis, 3rd or 4th-degree laceration, and VBAC.  Covariates were race, ethnicity, 
mother’s education level, residence, marital status, maternal age, parity, Medicaid, private 
insurance, self-pay, Indian Health Service, CHAMPUS/Tricare, other government (Federal, 
State, Local), other, unknown prenatal care utilization, smoking, pregnancy weight gain, 
hypertensive disorders (chronic, gestational, and eclampsia), and diabetes (pre-gestational and 
gestational).  Parity was included in the initial analysis, however was ultimately excluded due to 
issues with multicollinearity.  The covariates included in this study were selected based on their 
inclusion in the birth certificate standard form and existence of peer reviewed literature 
supporting their basis as measures of evidence-based practice (CDC, 2017).  
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Dependent Variables 
The dependent variables are  (1) Chorioamnionitis, also known as intra-amniotic 
infection (IAI), (2) occurrence of third or fourth-degree lacerations in labor, (3) 
induction/augmentation of labor, and (4) VBAC. Detailed description of these variables is 
provided in Table 1 below.  
Chorioamnionitis
Clinical diagnosis of infection 
during labor
0= No, 1= Yes
3rd  or 4th-
degree 
Laceration
Laceration or incision in the 
vagina at the time of delivery, 
necessitating repair of the 
anal sphincter to some 
degree
0= No, 1=Yes
Induction of 
Labor/Augmenta
tion of Labor
Artificially starting labor by 
chemical or mechanical 
means
0= No, 1= Yes
VBAC
Vaginal delivery after a 
delivery by cesarean section 
during a previous or multiple 
previous pregnancies
0= No, 1= Yes
Table 1: Dependent Variables
CodingDescription
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Independent Variable 
The main independent variable is type of birth attendant (Table 2).  This variable is a not 
property of the individual birth but rather the circumstances under which the birth occurred and 
that influence the outcome.    
Control Variables 
Control variables are race, ethnicity, mother’s education level, residence, marital status, 
maternal age, parity, Medicaid, private insurance, self-pay, Indian Health Service, 
CHAMPUS/Tricare, other government (Federal, State, Local), other, unknown prenatal care 
utilization, smoking, pregnancy weight gain, hypertensive disorders (chronic, gestational, and 
eclampsia), and diabetes (pre-gestational and gestational).  Detailed description of these 
variables is provided in Table 3 below. 
Independent 
Variable Description Coding
Type of 
Attendant
MD, DO, Certified Nurse-midwife, 
other midwife, other or unknown
MD/DO=1, Nurse-
midwife=2, Other=3
Table 2: Independent Variable
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Table 3: Control Variables 
Variable	 Description	 Coding 
Payment	Source	
Medicaid, private 
insurance, self-pay, 
Indian Health Service, 
CHAMPUS/Tricare, 
other government 
(Federal, State, Local), 
other, unknown.  	
Medicaid=1, Private insurance=2, Indian 
Health/Champus/Tricare=3, Self-Pay/Other=4 
State	
Alaska, Georgia, 
Illinois, Virginia, New 
Mexico	
Alaska=AK=1, Georgia=GA=2, Illinois=IL=3, New 
Mexico= NM=4, Virginia=VA =5 
Race	
White,	Black,	American	
Indian	or	Alaska	Native,	
Asian	or	Pacific	Islander	
0=White, 1= Black, 2=American Indian or Alaskan Native, 
3= Asian or Pacific Islander 
Ethnicity	 Hispanic	or	non-Hispanic	 0= Non-Hispanic, 2=Hispanic 
Interpregnancy	Interval	
Time	between	this	birth	
and	most	recent	
previous	birth	
0=>37 months, 1= <18 months, 2=18-36 months, 4= > 37 
months 
Maternal	Age	 Maternal	age	at	delivery	 0=<20 years, 1=20-34 years, 2=> 35 years 
Mother's	Education	Level	 Mother	highest	educational	attainment	
0= HS or less, 1= at least some college or bachelors, and 2= 
at least some graduate school or higher.  
Month	Prenatal	Care	Began	 Month	of	pregnancy	of	initial	prenatal	visit	
0=1st to 3rd month, 1=4th to 6th month, 2=7th to final 
month, 3= No prenatal care 
Marital	Status	 Marital	Status	at	the	time	of	delivery	 0=Married, 1=Unmarried 
Population	size	of	Maternal	
Residence	County	
Population	of	county	of	
maternal	residence	
(distinct	from	county	of	
delivery)	
0=	<	100,000,	1=	100,000+ 
Weight	Gain	
Weight	gain	from	
reported	pre-pregnancy	
weight	
1=	<11	lb,	2=11-20	lb,	3=	21-30	lb,	4=	31-40	lb,	5=	41-98	lb	
Cigarettes	before	Pregnancy	 Smoking	prior	to	pregnancy	diagnosis	
1=	Nonsmoker,	2=	1-5	cigarettes/day,	3=	6-10	
cigarettes/day,	4=	11-20	cigarettes/day,	5=	21-40	
cigarettes/day,	6=	41	or	more	cigarettes/day	
Hypertension:	
Pre-pregnancy	
Gestational	
Eclampsia	
Medical	diagnosis	of	
hypertensive	disorder	 0=	No,	1=	Yes	
Diabetes:	
Pre-pregnancy,	Gestational	
Medical	diagnosis	of	
diabetes	 0=	No,	1=	Yes	
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Statistical Techniques 
Analysis of the data was completed using SPSS and the data files from the National Vital 
Statistics System.  Univariate statistics (e.g., frequencies and percentages) were used to describe 
the characteristics of the births in the states of Georgia, Illinois, Virginia, New Mexico, and 
Alaska in 2015.   
Eight separate logistic regression models were estimated to determine the influence of 
provider type on each of the outcomes: infection in labor, occurrence of third and fourth-degree 
laceration, induction of labor and VBAC section. Each model was estimated as unadjusted and 
adjusted one for various medical and socio-demographic risk factors.  
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CHAPTER 4 
RESULTS 
Introduction 
The overall purpose of this study was to examine the relationships between provider type 
and birth interventions in the state where delivery occurred, based on secondary data analysis of 
2015 Birth Certificate Data. This chapter summarizes the results of the analysis.  
Description of the Population 
In 2015, there were 3,988,733 births in the U.S.  Alaska reported 11,176 births, Georgia 
132,678, Illinois 154,193, New Mexico 24,296, and Virginia 102,182.  The births included in 
this study totaled 424,525 or 10.6% of births in the U.S.  Births attended by certified nurse 
midwives in this study were 44,181 or 10.4% of the births studied, with physicians accounting 
for 371,845 or 88% of births (National Center for Health Statistics, 2015). 
Chorioamnionitis occurred in 1.5% of physician deliveries and 1.2% of midwife 
deliveries.  Third and fourth-degree laceration accounted for 1.0% in midwife deliveries and .6% 
in physician deliveries.  Induction or augmentation occurred in 37.9% of physician deliveries and 
39.0% of midwife deliveries.  VBAC occurred in 1.8% of physician deliveries and 2.2% of 
midwife deliveries.  
Physicians attended 32.2% and midwives attended 27.2% of births of non-white women. 
Midwives attended 47.4% of Medicaid or other Government payer sources while physicians 
attended 43.6%.  Midwives attended 24.4% of births to Hispanic women with physicians 
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attending 19.2% of births to Hispanic women.  In physician births 14.5% of births were 
complicated by hypertension or diabetes with 9.5% of midwife deliveries experiencing those 
complications.  The distribution of other control variables was relatively similar between 
physicians and midwives
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n % n % n % n % n % n %
11,176 -- 132,678 -- 154,193 -- 24,296 -- 102,182 -- 3,988,733 --
7,612 68.1 111,429 84 143,112 92.8 17,164 70.6 92,528 90.6 3,580,901 89.8
2,838 25.4 16,262 12.3 10,031 6.5 6,691 27.5 8,359 8.2 339,134 8.5
726 6.5 4,987 3.8 1,050 0.7 441 1.8 1,295 1.3 68,698 1.7
4,003 35.8 49,674 37.4 86,983 56.4 5,521 22.7 63,933 62.6 1,894,188 47.5
3,968 35.5 62,970 47.5 63,663 41.3 14,252 58.7 31,113 30.4 1,671,202 41.9
2,590 23.2 7,373 5.6 - 0 1,138 4.7 - 0 80,579 2
615 5.5 12,661 9.5 3,547 2.3 3,385 13.9 7,136 7 273,699 6.9
253 2.3 1,113 0.8 3,211 2.1 491 2 1,114 1.1 57,205 1.4
152 1.4 546 0.4 1,269 0.8 560 2.3 310 0.3 30,291 0.8
4,149 37.1 41,287 31.1 74,158 48.1 11,217 46.2 29,316 28.7 1,583,794 39.7
277 2.5 1,530 1.2 3,242 2.1 538 2.2 2,092 2 70,277 1.8
7,157 64 77,371 58.3 116,197 75.4 19,580 80.6 70,174 68.7 3,022,016 75.8
508 4.5 48,490 36.5 27,608 17.9 628 2.6 23,319 22.8 640,721 16.1
2,405 21.5 306 0.2 198 0.1 3,589 14.8 254 0.2 44,316 1.1
1,106 9.9 6,511 4.9 10,190 6.6 499 2.1 8,435 8.3 281,680 7.1
10,192 91.2 113,035 85.2 119,043 77.2 10,696 44 88,143 86.3 3,023,975 75.8
813 7.3 18,406 13.9 34,166 22.2 4,820 19.8 8,847 8.7 821,118 20.6
171 1.5 1,237 0.9 984 0.6 8,780 36.1 5,192 5.1 143,640 3.6
4,398 39.4 57,767 43.5 52,049 33.8 10,755 44.3 35,348 34.6 1,533,704 38.5
5,716 51.1 61,354 46.2 76,974 49.9 11,432 47.1 48,390 47.4 1,897,502 47.6
842 7.5 11,533 8.7 22,612 14.7 1,780 7.3 16,113 15.8 439,322 11
220 2 2,024 1.5 2,558 1.7 329 1.4 2,331 2.3 69,065 1.7
Alaska Georgia Illinois Virginia National
(continues)
Certified Nurse-midwife
Other
Chorioamnionitis
3rd/4th-degree 
Induction/augmentation 
of labor
VBAC
Private insurance
Medicaid
Government
Self/Other/Unknown
Other or unknown
Hispanic
Non-Hispanic
White
Black
American Indian or 
Alaska Native
Asian or Pacific Islander
Attendant
New Mexico
Births
MD/DO
Interventions
Payment source
Race
Ethnicity
Master's or Doctoral 
Some college or college
graduate
High school or less
Maternal education status
Unknown  
Table 4: Characteristics of Deliveries by Selected States: AK GA, IL, NM, VA, and US National in 2015
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n % n % n % n % n % n %
111 1 3,698 2.8 1,903 1.2 959 3.9 699 0.7 59,704 1.5
519 4.6 5,476 4.1 6,025 3.9 1,315 5.4 3,017 3 169,276 4.2
2,152 19.3 19,265 14.5 24,312 15.8 4,017 16.5 14,099 13.8 645,166 16.2
8,099 72.5 85,559 64.5 115,911 75.2 16,968 69.8 70,938 69.4 2,913,698 73
295 2.6 18,680 14.1 6,042 3.9 1,037 4.3 13,429 13.1 131,824 3.3
7,136 63.9 72,808 54.9 91,559 59.4 11,430 47 66,644 65.2 2,384,342 59.8
4,040 36.1 59,870 45.1 62,634 40.6 12,866 53 35,538 34.8 1,604,391 40.2
6,598 59 41,755 31.5 20,675 13.4 9,808 40.4 38,228 37.4 806,195 20.2
3 0 37,001 27.9 19,763 12.8 6,572 27 22,997 22.5 608,323 15.3
4,557 40.8 8,025 6 12,306 8 7 0 25,864 25.3 587,675 14.7
7 0.1 45,793 34.5 33,001 21.4 7,823 32.2 1,241 1.2 853,388 21.4
6 0.1 72 0.1 68,376 44.3 23 0.1 13,835 13.5 1,122,948 28.2
5 0 32 0 72 0 63 0.3 17 0 10,204 0.3
1,170 10.5 11,016 8.3 14,636 9.5 1,774 7.3 7,380 7.2 347,088 8.7
1,416 12.7 21,984 16.6 26,321 17.1 4,260 17.5 15,870 15.5 645,731 16.2
2,541 22.7 33,871 25.5 41,485 26.9 6,788 27.9 27,710 27.1 1,082,748 27.1
2,630 23.5 28,755 21.7 35,826 23.2 5,731 23.6 23,255 22.8 947,938 23.8
2,812 25.2 24,800 18.7 27,561 17.9 4,504 18.5 17,444 17.1 804,598 20.2
607 5.4 12,252 9.2 8,364 5.4 1,239 5.1 10,523 10.3 160,630
9,091 81.3 122,120 92 141,969 92.1 21,464 88.3 81,772 80 3,491,851 87.5
519 4.6 2,375 1.8 3,497 2.3 1,132 4.7 2,562 2.5 101,639 2.5
582 5.2 3,196 2.4 4,433 2.9 755 3.1 2,507 2.5 132,950 3.3
421 3.8 3,242 2.4 3,070 2 526 2.2 2,404 2.4 133,778 3.4
81 0.7 494 0.4 474 0.3 88 0.4 339 0.3 19,982 0.5
32 0.3 206 0.2 145 0.1 7 0 91 0.1 3,160 0.1
450 4 1,045 0.8 605 0.4 324 1.3 12,507 12.2 105,373 2.6
Population of maternal county 
Alaska Georgia Illinois Virginia National
(continues)
Unknown or not 
Nonsmoker
1-5
6-10
11-20  
21-40
Foreign resident
Less than 11 pounds
11-20 pounds
21-30 pounds
31-40 pounds
41-98 pounds
Unknown or not 
Married
Unmarried or 
unmarried living 
Less than 100,000
Between 100,000 and 
250,000
Between 250,000 and 
500,000
No prenatal care
7th to final month
4th to 6th month
1st to 3rd month
Table 4 Continued
Month prenatal care began
New Mexico
Marital status
Between 500,000 and 
1,000,000
1,000,000 or more
Weight gain
Cigarettes before pregnancy
41 or more
Unknown or not 
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n % n % n % n % n % n %
292 2.6 2,657 2 2,689 1.7 314 1.3 1,545 1.5 64,176 1.6
928 8.3 6,982 5.3 9,411 6.1 1,559 6.4 4,100 4 220,860 5.5
98 0.9 1,393 1 1,278 0.8 316 1.3 729 0.7 31,718 0.8
956 8.6 4,852 3.7 10,148 6.6 1,294 5.3 5,463 5.3 223,007 5.6
105 0.9 185 0.1 129 0.1 66 0.3 1,025 1 9,472 0.2
11,155 99.8 132,157 99.6 153,663 99.7 24,254 99.8 101,704 99.5 3,902,859 97.8
21 0.2 509 0.4 426 0.3 41 0.2 476 0.5 10,895 0.3
 -   0 12 0 104 0.1 1 0 2 0 74,979 1.9
10,341 92.5 131,679 99.2 153,288 99.4 23,782 97.9 100,929 98.8 3,926,113 98.4
833 7.5 939 0.7 898 0.6 514 2.1 1,252 1.2 62,451 1.6
2 0 60 0 7 0  -   0 1 0 169 0
655 5.9 7,957 6 8,337 5.4 1,388 5.7 5,202 5.1 218,964 5.5
2,745 24.6 24,654 18.6 33,174 21.5 4,764 19.6 21,986 21.5 834,836 20.9
3,049 27.3 38,889 29.3 45,544 29.5 7,900 32.5 30,555 29.9 1,155,807 29
155 1.4 246 0.2 2,671 1.7 278 1.1 1,740 1.7 52,582 1.3
4,572 40.9 60,932 45.9 64,467 41.8 9,966 41 42,699 41.8 1,726,544 43.3
27.9 5.6 28 5.9 29 5.9 27.1 5.8 29.1 5.8 28.5 5.9
2.3 1.5 2.2 1.3 2.1 1.2 2.2 1.3 2 1.2 2.2 1.4
44.9 32 51.5 38.1 50.3 37.2 52.1 36.8 50.7 37.1 49 37.3
Virginia National
37 or more months
Not applicable - 
Unknown or not 
Alaska Georgia Illinois
Unknown or not 
In hospital
Not in hospital
Unknown or not 
Less than 18 months
18-36 months
Gestational 
Pre-pregnancy 
Gestational diabetes
Hypertension 
Yes
No
Risk factors
New Mexico
Table 4 Continued
Pre-pregnancy 
Infant living at time of report
Birth Place
Interpregnancy interval
Parity
Maternal age
Interval since last live birth
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n % n % n % n %
371,845 -- 44,181 -- 8,499 -- 3,988,733 --
188,188 50.6 19,332 43.8 2,594 30.5 1,894,188 47.5
153,529 41.3 18,822 42.6 3,615 42.5 1,671,202 41.9
8,573 2.3 2,123 4.8 405 4.8 80,579 2
21,555 5.8 3,904 8.8 1,885 22.2 273,699 6.9
Chorioamnionitis 5,631 1.5 512 1.2 39 0.5 57,205 1.4
2,364 0.6 439 1 34 0.4 30,291 0.8
140,938 37.9 17,216 39 193 2.3 1,583,794 39.7
6,529 1.8 990 2.2 160 1.9 70,277 1.8
Race
252,003 67.8 32,198 72.9 6,278 73.9 3,022,016 75.8
90,941 24.5 7,760 17.6 1,852 21.8 640,721 16.1
4,192 1.1 2,474 5.6 86 1 44,316 1.1
24,709 6.6 1,749 4 283 3.3 281,680 7.1
300,695 80.9 33,424 75.7 6,990 82.2 3,023,975 75.8
57,857 15.6 7,894 17.9 1,301 15.3 821,118 20.6
13,293 3.6 2,863 6.5 208 2.4 143,640 3.6
139,741 37.6 17,030 38.5 3,546 41.7 1,533,704 38.5
178,244 47.9 21,645 49 3,977 46.8 1,897,502 47.6
47,396 12.7 4,731 10.7 753 8.9 439,322 11
6,464 1.7 775 1.8 223 2.6 69,065 1.7
Other National
Hispanic
Other or unknown
High school or less
Some college or college 
graduate
Master's or Doctoral 
degree
Unknown  
3rd/4th-degree 
Induction/augmentation 
of labor
VBAC 
Self/Other/Unknown
Government
White
Black
American Indian or 
Alaska Native
Asian or Pacific Islander
Maternal education 
Ethnicity
Interventions
Payment source
Births
Nurse-midwifeMD/DO
Medicaid
Private insurance
Non-Hispanic
(continues)
Table 5: Characteristics of Deliveries by Provider Type in AK GA, IL, NM, VA, vs. US in 2015
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n % n % n % n %
6,544 1.8 552 1.2 274 3.2 59,704 1.5
14,218 3.8 1,692 3.8 442 5.2 169,276 4.2
55,539 14.9 6,607 15 1,699 20 645,166 16.2
261,370 70.3 30,858 69.8 5,247 61.7 2,913,698 73
34,174 9.2 4,472 10.1 837 9.8 131,824 3.3
217,955 58.6 26,338 59.6 5,284 62.2 2,384,342 59.8
153,890 41.4 17,843 40.4 3,215 37.8 1,604,391 40.2
101,486 27.3 12,024 27.2 3,554 41.8 806,195 20.2
72,468 19.5 11,939 27 1,929 22.7 608,323 15.3
45,874 12.3 4,200 9.5 685 8.1 587,675 14.7
75,725 20.4 10,324 23.4 1,816 21.4 853,388 21.4
76,137 20.5 5,679 12.9 496 5.8 1,122,948 28.2
155 0 15 0 19 0.2 10,204 0.3
32,170 8.7 3,161 7.2 645 7.6 347,088 8.7
61,686 16.6 6,934 15.7 1,231 14.5 645,731 16.2
97,901 26.3 12,366 28 2,128 25 1,082,748 27.1
83,393 22.4 10,837 24.5 1,967 23.1 947,938 23.8
67,856 18.2 7,745 17.5 1,520 17.9 804,598 20.2
28,839 7.8 3,138 7.1 1,008 11.9 160,630
328,871 88.4 39,847 90.2 7,698 90.6 3,491,851 87.5
8,820 2.4 1,104 2.5 161 1.9 101,639 2.5
10,136 2.7 1,131 2.6 206 2.4 132,950 3.3
8,592 2.3 874 2 197 2.3 133,778 3.4
1,314 0.4 134 0.3 28 0.3 19,982 0.5
427 0.1 37 0.1 17 0.2 3,160 0.1
Unknown or 
not stated
13,685 3.7 1,054 2.4 192 2.3 105,373
MD/DO Other National
Table 5 Continued
11-20 pounds
21-40
41 or more
31-40 pounds
41-98 pounds
Unknown or not stated
Nonsmoker
1-5
6-10
Unmarried or unmarried 
living together
Less than 100,000
Between 100,000 and 
250,000
Between 250,000 and 
500,000
Between 500,000 and 
1,000,000
1,000,000 or more
No prenatal care
7th to final month
4th to 6th month
1st to 3rd month
Unknown or not stated
Married
Marital status
Month prenatal care 
Certified Nurse-midwife
Cigarettes before 
Weight gain
Population of maternal
residence
Foreign resident
Less than 11 pounds
11-20 pounds
21-30 pounds
(continues)
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n % n % n % n %
6,992 1.9 442 1 63 0.7 64,176 1.6
20,987 5.6 1,775 4 218 2.6 220,860 5.5
3,552 1 220 0.5 42 0.5 31,718 0.8
20,764 5.6 1,700 3.8 249 2.9 223,007 5.6
1,434 0.4 66 0.1 10 0.1 9,472 0.2
370,361 99.6 44,131 99.9 8,441 99.3 3,902,859 97.8
1,390 0.4 46 0.1 37 0.4 10,895 0.3
94 0 4 0 21 0.2 74,979 1.9
371,359 99.9 42,831 96.9 5,829 68.6 3,926,113 98.4
453 0.1 1,348 3.1 2,635 31 62,451 1.6
33 0 2 0 35 0.4 169 0
20,615 5.5 2,371 5.4 553 6.5 218,964 5.5
74,867 20.1 10,191 23.1 2,265 26.7 834,836 20.9
111,167 29.9 12,348 27.9 2,422 28.5 1,155,807 29
5,013 1.3 58 0.1 19 0.2 52,582 1.3
160,183 43.1 19,213 43.5 3,240 38.1 1,726,544 43.3
2.1 1.2 2.2 1.3 2.4 1.5 2.2 1.4
28.7 5.9 27.8 5.7 28.1 5.8 28.5 5.9
51.3 37.8 47.4 34.1 44.9 32.5 49 37.3
MD/DO Other National
Unknown or not 
stated
Not in hospital
Unknown or not 
stated
Less than 18 months
18-36 months
37 or more months
Not applicable - 
plural delivery
Gestational diabetes
Hypertension- 
eclampsia
Yes
No
Unknown or not 
stated
In hospital
Pre-pregnancy 
hypertension
Gestational 
hypertension
Pre-pregnancy 
diabetes
Interpregnancy 
interval
Maternal age
Parity
Interval since last live 
Birth Place
Infant living at time 
Risk factors
Certified Nurse-
Table 5 Continued
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Chorioamnionitis 
Table 6 displays the results of the logistic regression analyses of the association between 
birth attendant type and other variables on chorioamnionitis.  Results of a multivariate binomial 
logistic regression show that 14 of the 39 independent variables had statistically significant 
association with chorioamnionitis (p < .05).  
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OR p OR p
Lower Upper Lower Upper
2.116 1.492 3.003 <.001
0.547 0.454 0.659 <.001
1.395 1.027 1.896 0.033
0.719 0.595 0.871 0.001
ref ref ref ref
ref ref ref ref ref ref ref ref
0.795 0.725 0.87 <.001 0.711 0.549 0.92 0.01
0.432 0.314 0.595 <.001 1.237 0.695 2.2 0.47
ref ref ref ref
1.243 1.044 1.48 0.015
1.233 0.788 1.931 0.359
1.762 1.332 2.332 <.001
ref ref ref ref
1.366 1.136 1.643 0.001
0.963 0.587 1.582 0.883
1.514 1.17 1.959 0.002
ref ref ref ref
1.405 1.166 1.692 <.001
ref ref ref ref
1.041 0.58 1.866 0.894
0.898 0.761 1.06 0.203
ref ref ref ref
1.28 1.091 1.503 0.002
1.219 0.934 1.591 0.146
ref ref ref ref
0.876 0.519 1.477 0.619
0.872 0.511 1.491 0.618
0.833 0.455 1.525 0.554
ref ref ref ref
1.068 0.906 1.259 0.431
0.625 0.52 0.752 <.001
ref ref ref ref
AdjustedUnadjusted
Variable 95% C.I.for EXP(B)95% C.I.for EXP(B)
Alaska
State
New Mexico
Georgia
Illinois
Virginia
MD/DO
Provider
Other attendant
Midwives
Private Ins
Payer Source
Government
Medicaid
White
Race
Self-pay
American Indian/Alaska 
Native
Black
Ethnicity 
Asian American/Pacific 
Islander
Hispanic
Non-Hispanic
Age < 20
Maternal Age
Age > 35
Age 20-34
HS or less
Maternal Education Level
Graduate Sch
Some college
None
Month Prenatal Care Began(PNC) 
4th to 6th 
1st to 3rd 
Marital Status
7th-Delivery
Unmarried 
Married 
<100,000
Population of Maternal Residence
(continues)
100,000 +
Table 6 Logistic regression for variables associated with Chorioamnionitis
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Unadjusted odds of chorioamnionitis with a nurse-midwife as the birth attendant were 
lower (OR = .795; 95% CI: .725- .870, p-value < .001) than for MD/DOs, the reference group for 
provider type.  Adjusted odds of chorioamnionitis when controlling for social and medical risk 
factors remained lower for deliveries attended by certified nurse midwives (AOR = .711; 95% 
CI: .549- .920, p-value < .010) than MD/DOs as the delivery attendant, the reference group.   
 
 
 
 
OR p OR p
Lower Upper Lower Upper
ref ref ref ref
1.085 0.843 1.396 0.528
1.08 0.868 1.342 0.491
0.983 0.8 1.207 0.869
0.91 0.73 1.133 0.397
ref ref ref ref
* * * *
* * * *
* * * *
* * * *
* * * *
0.717 0.42 1.224 0.223
1.279 0.968 1.69 0.084
1.502 0.879 2.568 0.137
1.166 0.912 1.491 0.22
0.803 0.199 3.239 0.758
ref ref ref ref
0.737 0.573 0.948 0.017
0.705 0.605 0.821 <.001
ref ref ref ref
*=	Unreliable	estimates	due	to	small/zero	cell	counts
AdjustedUnadjusted
Variable
Table 6 Continued
95% C.I.for EXP(B)
Weight Gain
95% C.I.for EXP(B)
11-20 lbs
<11 lbs
        31-40 lbs
        21-30 lbs
       41-98 lbs
Nonsmoker
Smoking before Pregnancy
6-10 cig/day
1-5 cig/day
21-40 cig/day
11-20 cig/day
Medical Risk
41 or more
Gestational HTN
Preexisting HTN
Preexisting DM
Gestational DM
None
Eclampsia
18-36 months
<18 months
Interpregnancy Interval
>37 months
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Other Factors Associated with Chorioamnionitis- Socio-demographic Factors 
When adjusted for medical and social risk factors, odds of chorioamnionitis were higher 
for mothers in Alaska (AOR = 2.116; 95% CI: 1.492- 3.003, p-value < .001) and New Mexico 
(AOR = 1.395; 95% CI: 1.027- 1.896, p-value = .001) than mothers in Illinois, the reference 
group for states.  Lower odds of chorioamnionitis were found in Georgia (AOR = .547 95% CI: 
.454- .659, p-value < .001), Virginia (AOR = .719; 95% CI: .595- .871, p-value = .033), than for 
Illinois, the reference group for states. 
When adjusted for medical and social risk factors, odds of chorioamnionitis were higher 
in self-pay patients (AOR = 1.762; 95% CI: 1.332- 2.332, p-value < .001) compared to private 
insurance, the reference group for payer source.  Odds of chorioamnionitis for Medicaid were 
also higher (AOR = 1.243; 95% CI: 1.044- 1.480, p-value = .015) than for private insurance, the 
reference group for payer type. 
Race and ethnicity were associated with differences in prevalence of chorioamnionitis.  
Adjusted odds of chorioamnionitis were higher for Black mothers (AOR = 1.336; 95% CI: 
1.136- 1.643, p-value = .001) than for White mothers.  Odds of chorioamnionitis in Hispanic 
mothers were also higher (AOR = 1.405; 95% CI: 1.166- 1.692, p-value < .001) than non-
Hispanic women. 
When adjusted for social and medical risk factors, mothers with some college or those 
who completed college had higher odds of chorioamnionitis (AOR = 1.280; 95% CI: 1.091- 
1.503, p-value = .002) compared to mothers with high school education or less.   
When adjusted for other variables in the model, women from areas with population < 
100,000 had lower odds of chorioamnionitis (AOR = .625; 95% CI: .520- .752, p-value < .001) 
than women from areas with population 100,000 or more.   
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Other Factors Associated with Chorioamnionitis - Medical Risk Factors 
When controlled for risk factors, women with an interval since last live birth of <18 
months had lower odds (AOR = .737; 95% CI: .573- .948, p-value = .017) and 18-36 months had 
lower odds of chorioamnionitis (AOR = .705; 95% CI: .605- .821, p-value < .001) than women 
with an interval of greater than 37 months, the reference category for birth interval.    
 
 
  
77 
3rd or 4th-degree Laceration 
Table 7 displays the results of the logistic regression analyses comparing the association 
of type of birth attendant and other variables with 3rd and 4th-degree laceration.   Results of the 
multivariate binomial logistic regression show that 13 of the 39 predictor variables had 
statistically significant association (p < .05) with 3rd and 4th-degree laceration; as shown in Table 
7.
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OR p OR p
Lower Upper Lower Upper
1.774 1.154 2.728 0.009
0.607 0.478 0.771 <.001
5.308 4.175 6.748 <.001
0.436 0.327 0.581 <.001
ref ref ref ref
ref ref ref ref ref ref ref ref
1.585 1.429 1.757 <.001 1.604 1.289 1.995 <.001
0.701 0.476 1.032 0.072 1.282 0.603 2.725 0.518
ref ref ref ref
0.988 0.79 1.235 0.916
1.287 0.844 1.962 0.242
1.503 1.093 2.065 0.012
ref ref ref ref
0.66 0.49 0.888 0.006
0.203 0.094 0.44 <.001
1.361 1.008 1.837 0.044
ref ref ref ref
1.164 0.93 1.458 0.185
ref ref ref ref
0.899 0.386 2.094 0.804
0.898 0.734 1.097 0.292
ref ref ref ref
1.223 0.988 1.515 0.065
1.481 1.103 1.989 0.009
ref ref ref ref
0.649 0.351 1.2 0.168
0.643 0.339 1.218 0.175
0.625 0.297 1.316 0.216
ref ref ref ref
0.714 0.569 0.894 0.003
0.805 0.654 0.992 0.042
ref ref ref ref
ref ref ref ref
0.704 0.49 1.012 0.058
0.781 0.591 1.03 0.08
0.81 0.634 1.035 0.093
1.065 0.836 1.357 0.61
100,000 +
<11 lbs
11-20 lbs
21-30 lbs
31-40 lbs
41-98 lbs
1st to 3rd 
4th to 6th 
7th-Delivery
Married 
Unmarried 
<100,000
Age 20-34
Age > 35
HS or less
Some college
Graduate Sch
None
Black
American 
Indian/Alaska Native
Asian 
American/Pacific 
Non-Hispanic
Hispanic
Age < 20
Other attendant
Private Ins
Medicaid
Government
Self-pay
White
Alaska
Georgia
New Mexico
Virginia
Illinois
MD/DO
Midwives
AdjustedVariable
95% C.I.for EXP(B)
Unadjusted
State
95% C.I.for EXP(B)
Provider
Payer Source
Race
Ethnicity 
Maternal Age
Maternal Education Level
Month Prenatal Care Began
Marital Status
Population of Maternal Residence
Weight Gain
(continues)
Table 7 Logistic Regression Table for Variables Associated with Laceration
 79 
 
 
Unadjusted odds of 3rd or 4th-degree laceration with a nurse-midwife as the attendant 
were higher (OR = 1.585; 95% CI: 1.429- 1.757, p-value < .001) compared with MD/DOs, the 
reference group for provider type.  When adjusted for medical and social risk factors, deliveries 
with a certified nurse-midwife as the delivery attendant demonstrated higher odds (AOR = 1.604; 
95% CI: 1.289- 1.995, p-value < .001) of resulting in a 3rd or 4th-degree laceration than 
MD/DOs. 
 
 
 
 
 
OR p OR p
Lower Upper Lower Upper
ref ref ref
* * * *
* * * *
* * * *
* * * *
* * * *
0.346 0.328 1.479 0.696
0.235 0.494 1.189 0.766
0.063 0.966 3.684 1.887
0.088 0.96 1.791 1.311
0.993 0 1.189 <.001
ref ref ref ref
ref ref ref ref
0.88 0.634 1.222 0.446
0.982 0.824 1.172 0.844
*= Unreliable estimates due to small/zero cell counts
18-36 months
>37 months
Preexisting HTN
Gestational HTN
Gestational DM
Preexisting DM
Eclampsia
None
Nonsmoker
1-5 cig/day
6-10 cig/day
11-20 cig/day
21-40 cig/day
41 or more
95% C.I.for EXP(B)
AdjustedUnadjustedVariable
Table 7 Continued
Smoking before Pregnancy
95% C.I.for EXP(B)
Medical Risk
Interpregnancy Interval
<18 months
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Other Factors Associated with Laceration- Socio-demographic Factors  
When adjusted for risk factors, deliveries in Georgia had lower odds (AOR = .607; 95% 
CI: .478- .771, p-value < .001) to result in 3rd or 4th-degree laceration than deliveries in Illinois, 
the reference group for states. Lower odds were also found for Virginia (AOR = .436; 95% CI: 
.327- .581, p-value < .001). Higher odds of 3rd or 4th-degree laceration were found for New 
Mexico (AOR = 5.308; 95% CI: 4.175- 6.748, p-value < .001) and Alaska (AOR = 1.774; 95% 
CI: 1.154- 2.728, p-value = .009), than deliveries in Illinois, the reference group for states. 
Women with self-pay as a payer source had higher odds (AOR = 1.503; 95% CI: 1.093- 
2.065, p-value = .012) of 3rd and 4th-degree laceration than private insurance, the reference 
group for payer source. 
Deliveries to American Indian/Alaska Native mothers had lower odds (AOR = .203; 95% 
CI: .094- .440, p-value < .001) of resulting in 3rd or 4th-degree laceration than White mothers, 
the reference group for race. Black women had lower odds (AOR = .660; 95% CI: .490- .888, p-
value = .006) than White mothers, the reference group for race.  Asian American/Pacific 
Islanders had higher odds (AOR = 1.361; 95% CI: 1.008- 1.837, p-value = .044) than White 
mothers, the reference group for race.   
Unmarried mothers had lower odds (AOR=.714; 95% CI: .569- .894, p-value = .003) to 
experience 3rd or 4th-degree laceration than married mothers.    
Women with some graduate school had higher odds (AOR = 1.481; 95% CI: 1.103- 
1.989, p-value = .009) of 3rd or 4th-degree laceration than women with high school education, 
the reference group for education level.   
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Induction/Augmentation of Labor 
Table 8 displays the results of the logistic regression analyses comparing the association 
of type of birth attendant and other variables with induction/augmentation of labor.   Results of a 
multivariate binomial logistic regression show that 31 of the 39 predictor variables had 
statistically significant association (p < .05) with induction/augmentation of labor; as shown in 
Table 8.  
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OR p OR p
Lower Upper Lower Upper
0.629 0.589 0.672 <.001
0.556 0.542 0.569 <.001
0.872 0.827 0.919 <.001
0.424 0.412 0.436 <.001
ref ref ref ref
ref ref ref ref ref ref ref ref
1.089 1.067 1.112 <.001 1.369 1.326 1.413 <.001
0.801 0.758 0.847 <.001 1.112 1.024 1.206 0.011
ref ref ref ref
1.006 0.981 1.032 0.633
0.922 0.865 0.984 0.014
0.954 0.91 1.001 0.05
ref ref ref ref
0.788 0.767 0.81 <.001
0.71 0.654 0.77 <.001
0.821 0.785 0.858 <.001
ref ref ref ref
0.798 0.775 0.822 <.001
ref ref ref ref
1.18 1.084 1.285 <.001
1.125 1.097 1.154 <.001
ref ref ref ref
1.022 0.999 1.047 0.065
0.924 0.89 0.959 <.001
ref ref ref ref
1.509 1.38 1.65 <.001
1.542 1.408 1.689 <.001
1.438 1.301 1.589 <.001
ref ref ref ref
0.997 0.972 1.021 0.783
1.259 1.23 1.288 <.001
ref ref ref ref
Unmarried 
<100,000
100,000 +
95% C.I.for EXP(B)
MD/DO
Midwives
Other attendant
Medicaid
State
95% C.I.for EXP(B)
Provider
Payer Source
Race
Government
Self-pay
White
Black
Ethnicity 
Am Indian/AK Native
Asian Am/Pacific Islander
Non-Hispanic
Hispanic
Maternal Education Level
Maternal Age
Age < 20
Age 20-34
Age > 35
Month Prenatal Care Began(PNC) 
HS or less
Some college
Graduate Sch
None
Marital Status
1st to 3rd 
4th to 6th 
7th-Delivery
Married 
(continues)
Population of Maternal Residence
Private Ins
Illinois
Alaska
Georgia
New Mexico
Virginia
Table 8 Logistic Regression Table for Variables Associated with Induction/Aug. of Labor
AdjustedUnadjustedVariable
 83 
 
 
  
OR p OR p
Lower Upper Lower Upper
ref ref ref ref
0.933 0.898 0.969 <.001
0.929 0.899 0.959 <.001
0.959 0.931 0.988 0.005
0.456
ref ref ref ref
0.847 0.641 1.119 0.242
0.848 0.638 1.127 0.257
0.85 0.64 1.128 0.261
0.853 0.642 1.134 0.274
0.728 0.53 0.999 0.05
1.369 1.281 1.464 <.001
1.686 1.612 1.762 <.001
0.894 0.81 0.986 0.026
1.168 1.123 1.215 <.001
1.24 1.022 1.505 0.029
ref ref ref ref
ref ref ref ref
0.849 0.82 0.879 <.001
0.902 0.883 0.921 <.001
Eclampsia
None
<18 months
18-36 months
>37 months
21-40 cig/day
41 or more
Preexisting HTN
Gestational HTN
Gestational DM
Preexisting DM
31-40 lbs
41-98 lbs
Nonsmoker
1-5 cig/day
6-10 cig/day
11-20 cig/day
<11 lbs
11-20 lbs
21-30 lbs
AdjustedUnadjustedVariable
95% C.I.for EXP(B)
Weight Gain
95% C.I.for EXP(B)
Smoking before Pregnancy
1.0190.9590.988
Medical Risk
Table 8 Continued
Interpregnancy Interval
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In the unadjusted model, odds of induction or augmentation of labor with a nurse-
midwife as the delivery attendant were higher (OR = 1.089; 95% CI: 1.067- 1.112, p <.001) than 
for MD/DD’s as the delivery attendant, the reference group for provider type. When adjusted for 
medical and social risks, having a Certified Nurse-midwife as the delivery attendant also resulted 
in higher odds (AOR = 1.369; 95% CI: 1.326- 1.413, p <.001) of Induction/Augmentation of 
Labor than MD/DOs, the reference group. 
Other Factors Associated with Induction/Augmentation of Labor- Socio-demographic 
Factors 
In Alaska, odds of Induction/Augmentation of labor were lower (AOR = .629; 95% CI: 
.589- .672, p <.001) than in Illinois, the reference group for states. Lower odds were also found 
for Georgia (AOR = .556; 95% CI: .542- .569, p <.001) New Mexico (AOR = .872; 95% CI: 
.827- .919, p <.001) and Virginia (AOR = .424; 95% CI: .412- .436, p <.001) than in the 
reference group for states, Illinois. 
Women with government payer sources had lower odds (AOR = .922; 95% CI: .865- 
.984, p = .014) of induction or augmentation of labor than women with private insurance, the 
reference group for payer source.   
When covariates were examined, odds for induction/augmentation of labor for Black 
mothers were lower (AOR = .788; 95% CI: .767- .810, p <.001) than for White mothers. 
Augmentation/Induction odds were similarly lower for American Indian/Alaska Native (AOR = 
.710; 95% CI: .654- .770, p <.001) and Asian American/Pacific Islander (AOR = .821; 95% CI: 
.785- .858, p <.001). Hispanic mothers had lower odds (AOR = .798; 95% CI: .775- .822, p 
<.001) to undergo induction/augmentation of Labor than non-Hispanic women. 
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When controlled for medical and social risks, odds of induction/augmentation were 
higher in women age 20-34 (AOR = 1.180; 95% CI: 1.084- 1.285, p <.001) and women over age 
35 (AOR = 1.1.25; 95% CI: 1.097- 1.154, p <.001) than women < age 20; the reference group for 
maternal age. 
When risk factors were considered, women with some or completed graduate school had 
lower odds (AOR = .924; 95% CI: .890- .959, p <.001) of being induced or augmented than 
women with a high school education, the reference group for education level. 
Earlier prenatal care was associated with higher odds of induction/augmentation of labor.  
Odds of induction/augmentation of labor in women who began prenatal care in the 1st through 3rd 
month (AOR = 1.509; 95% CI: 1.380- 1.650, p <.001), 4th thru 6th month (AOR = 1.542; 95% 
CI: 1.408- 1.689, p <.001), and 7th month through delivery (AOR = 1.259; 95% CI: 1.230- 1.288, 
p <.001) were all higher when compared with no prenatal care, the reference group for prenatal 
care. 
Women in lower population areas < 100,000 had higher odds (AOR = 1.180; 95% CI: 
1.084- 1.285, p <.001) of induction/augmentation of labor than women in areas of population 
100,000+. 
 
Other Factors Associated with Induction/Augmentation of Labor- Medical Risk Factors 
 
Higher weight gain in pregnancy was associated with increased odds of induction of 
labor.  Categories < 11 lbs (AOR = .933; 95% CI: .898- .969), 11-20 lbs (AOR = .929; 95% CI: 
.899- .959) all had lower odds of induction and augmentation than 41-98 lbs, the reference 
category for weight gain.   
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Women with preexisting hypertension (AOR = 1.369; 95% CI: 1.281- 1.464, p <.001), 
gestational hypertension (AOR = 1.686; 95% CI: 1.612- 1.762, p <.001), and preexisting 
diabetes (AOR = 1.168; 95% CI: 1.123- 1.215, p <.001) all had higher odds of 
induction/augmentation of labor than for those with no risk factors, the reference group for risk 
factors. Women with eclampsia also had higher odds (AOR = 1.240; 95% CI: 1.022- 2.505, p = 
.029) of induction of labor than women with no medical risks. 
Interpregnancy intervals of 18-36 months (AOR = .849; 95% CI: .820- .879, p <.001) and 
> 36 months (AOR = .902; 95% CI: .883- .921, p <.001) were associated with reduced odds of
induction/augmentation of labor compared with an interpregnancy interval of < 18 months, the 
reference group for interpregnancy interval.   
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VBAC  
 
Table 9 displays the results of the logistic regression analyses comparing the association 
of type of birth attendant and other variables with VBAC.   Results of a multivariate binomial 
logistic regression show that 19 of the 39 predictor variables had statistically significant 
association (p < .05) with VBAC section; as shown in Table 9.  
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OR p OR p
Lower Upper Lower Upper
1.183 1.004 1.394 0.045
0.607 0.563 0.654 <.001
0.948 0.824 1.091 0.459
1.045 0.975 1.119 0.211
ref ref ref ref
ref ref ref ref ref ref ref ref
1.278 1.193 1.369 <.001 1.389 1.281 1.506 <.001
0.739 0.587 0.929 0.01 0.933 0.715 1.218 0.612
ref ref ref ref
0.983 0.915 1.056 0.646
0.966 0.799 1.168 0.72
1.302 1.158 1.463 <.001
ref ref ref ref
1.119 1.036 1.207 0.004
1.432 1.179 1.738 <.001
1.234 1.11 1.371 <.001
ref ref ref ref
1.132 1.046 1.225 0.002
ref ref ref ref
0.729 0.548 0.969 0.03
0.938 0.878 1.002 0.057
ref ref ref ref
1.132 1.058 1.21 <.001
1.296 1.174 1.43 <.001
ref ref ref ref
0.803 0.647 0.996 0.046
0.866 0.695 1.079 0.2
1.013 0.795 1.291 0.915
ref ref ref ref
0.836 0.779 0.897 <.001
(continues)
Married 
Unmarried 
HS or less
Some college
Graduate Sch
None
1st to 3rd 
4th to 6th 
White
Black
American 
Indian/Alaska Native
Asian 
American/Pacific
Non-Hispanic
Hispanic
MD/DO
Midwives
Other attendant
Private Ins
Medicaid
Government
AdjustedUnadjustedVariable
Alaska
Georgia
Virginia
New Mexico
State
95% C.I.for EXP(B)95% C.I.for EXP(B)
Provider
Illinois
Payer Source
Race
Self-pay
Ethnicity 
Maternal Age
Maternal Education Level
Age < 20
Age 20-34
Age > 35
Month Prenatal Care (PNC) 
Began
Marital Status
7th-Delivery
Table 9: Logistic regression table for variables associated with VBAC Section
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Unadjusted odds for VBAC with a nurse-midwife for the delivery attendant were higher 
(AOR = 1.278; 95% CI: 1.193- 1.269, p-value < .001) compared with MD/DOs as the delivery 
attendant, the reference group for provider type.  When adjusted for social and medical risk 
factors, odds of VBAC remained higher (AOR = 1.389; 95% CI: 1.281- 1.506, p-value < .001) 
with certified nurse-midwife as the delivery attendant, compared with the reference group for 
delivery attendant, MD/DOs.  
Other Factors Associated with VBAC (VBAC)- Socio-demographic Factors 
OR p OR p
Lower Upper Lower Upper
0.827 0.773 0.885 <.001
ref ref ref ref
ref ref ref ref
1.105 0.992 1.231 0.069
1.121 1.023 1.228 0.015
1.093 1.005 1.19 0.039
1.154 1.058 1.259 0.001
ref ref ref ref
0.884 0.391 1.998 0.767
0.853 0.371 1.96 0.708
0.737 0.321 1.693 0.472
0.767 0.332 1.768 0.533
0.691 0.264 1.807 0.451
0.832 0.674 1.026 0.086
0.803 0.696 0.927 0.003
0.936 0.702 1.248 0.652
0.944 0.845 1.055 0.308
0.873 0.512 1.489 0.618
ref ref ref ref
ref ref ref ref
0.948 0.857 1.049 0.302
1.243 1.174 1.316 <.001
18-36 months
>37 months
Gestational HTN
Gestational DM
Preexisting DM
None
Eclampsia
<18 months
21-40 cig/day
41 or more
Weight Gain
Unadjusted
95% C.I.for EXP(B)
<100,000
100,000 +
<11 lbs
11-20 lbs
Nonsmoker
1-5 cig/day
6-10 cig/day
11-20 cig/day
21-30 lbs
31-40 lbs
41-98 lbs
AdjustedVariable
Table 9 Continued
95% C.I.for EXP(B)
Population of Maternal 
Residence
Smoking before Pregnancy
Medical Risk
Preexisting HTN
Interpregnancy Interval
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When the effects of the other covariates on VBAC were examined, odds for VBAC in 
Georgia were lower (AOR = .607; 95% CI: .563- .654, p-value < .001) than Illinois, the 
reference group for states.  Odds for VBAC in Alaska were higher (AOR = 1.183; 95% CI: 
1.004- 1.394, p-value = .045) than Illinois. 
 Deliveries with self-pay as the payment source had higher odds (AOR = 1.302; 95% CI: 
1.158- 1.463, p-value < .001) of resulting in VBACS than private insurance, the reference group 
for payer source.   Deliveries to Black mothers had higher odds (AOR = 1.119; 95% CI: 1.036- 
1.207, p-value = .004) of VBAC than White mothers. Odds of VBAC were similarly higher for 
American Indian/Alaska Native (AOR = 1.432; 95% CI: 1.179- 1.738, p-value < .001) and Asian 
American/Pacific Islander (AOR = 1.234; 95% CI: 1.110- 1.371, p-value < .001) Hispanic 
mothers had higher odds (AOR = 1.132; 95% CI: 1.046- 1.225, p-value = .002) than white 
mothers to undergo VBAC.  
Women age 20-34 had lower odds (AOR = .79; 95% CI: .548- .969, p-value = .030) of 
VBAC than women < age 20, the reference group for age.   
Higher education was associated with VBAC.  Deliveries to mothers with some college 
or those who completed college had higher odds (AOR = 1.132; 95% CI: 1.058- 1.210, p-value < 
.001) of VBAC compared to mothers with the reference group of high school education or less. 
Similarly, those with graduate education had higher odds (AOR = 1.296; 95% CI: 1.174- 1.430, 
p-value < .001) to have a VBAC delivery.  VBAC odds for unmarried mothers were lower (AOR 
= .836; 95% CI: .779- .897, p-value < .001) than married mothers, the reference group for 
marital status. 
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Additionally, odds of VBAC in women in areas with population < 100,000 were lower 
(AOR= .817; 95% CI: .773-.885, p-value < .001) than for women in the reference group for 
population, 100,000+.   
 
Other Factors Associated with VBAC (VBAC)- Medical Risk Factors 
 
Women who gained 21-30 lbs in pregnancy had higher odds of VBAC (AOR = 1.121; 
95% CI: 1.023- 1.1228, p-value = .015), women who gained 31-40 lbs and 41-98 lbs in 
pregnancy had higher odds (AOR = 1.093; 95% CI: 1.005- 1.190, p-value = .039 and AOR = 
1.154; 95% CI: 1.058- 1.259, p-value = .001) to have a VBAC than the reference group < 11lbs.  
Women with an interpregnancy interval of 18-36 months had higher odds (AOR = 1.243; 95% 
CI: 1.174- 1.316, p-value < .001) to undergo VBAC than women with an interpregnancy interval 
of > 36 months, the reference group for interpregnancy interval.   
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CHAPTER 5 
DISCUSSION 
Introduction 
In this chapter, the current study’s findings are compared with current literature, research 
conclusions and implications stated, and recommendations for future practice will be made.   
The purpose of this study was to compare the odds of interventions and complications in 
childbirth between nurse midwives and physicians.   Using 2015 birth certificate data from the 
National Vital Statistics System for the states of Georgia, New Mexico, Illinois, Virginia, and 
Alaska multiple logistic regression analysis was performed to compare maternal health outcomes 
by type of delivery attendant.   Control variables for socio-demographic status and medical risks 
were also included.  This study contributes to a body of research literature comparing provider 
type for various maternal-child health outcomes using the newest available birth certificate data, 
a particularly large data set, and focus on maternal outcomes.   
Research Questions 
This study addressed the following research questions: 
1. Is there an association between provider type and the type of intervention in childbirth
(induction/augmentation of labor, third and fourth-degree laceration, and VBAC) in
Georgia, New Mexico, Illinois, Virginia, and Alaska in 2015?
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2. Is there an association between provider type and chorioamnionitis--a childbirth 
complication--in Georgia, New Mexico, Illinois, Virginia, and Alaska in 2015? 
  
  
Conclusions 
In this study, provider type was associated with differences in all of the outcomes 
measured.  Patients with the delivery attendant noted as a nurse-midwife have lower odds of 
chorioamnionitis, and higher odds of a vaginal delivery after cesarean(VBAC) compared to 
patients with the delivery attendant noted as physician. The odds of induction/augmentation of 
labor and third or fourth-degree laceration were also higher with a nurse-midwife birth attendant.  
 
Chorioamnionitis  
This study found a lower odds of chorioamnionitis with births attended by a certified 
nurse-midwife compared with physicians in selected states.  As mentioned previously, 
chorioamnionitis is a clinical diagnosis and both diagnostic criteria and treatment guidelines may 
vary greatly even down to the level of the individual provider.  Greenberg, Anderson, Schulkin, 
Norton & Aziz (2012) studied diagnoses of chorioamnionitis among physician deliveries using 
medical record review and could not find any common provider characteristics.  There is little 
other evidence comparing chorioamnionitis diagnoses by provider type.  As discussed 
previously, risk factors for chorioamnionitis include procedures such as artificial rupture of 
membranes, frequent vaginal exams, and internal monitoring which tend to be used at lower rates 
by nurse midwives (Hastings-Tolsma, Bernard, Brody, Hensley, Koschoreck & Patterson, 2013).  
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Chorioamnionitis increases other risks such as dysfunctional labor, cesarean section, infant 
complications, and maternal sepsis (Tita & Andrews, 2010).   
 
VBAC (VBAC) 
 
This study found greater odds of VBAC (VBAC) with certified nurse midwives 
compared with physicians as the birth attendant. This finding is corroborated by existing 
research. White, le May, and Cluett (2016) found that midwife-led care contributed to more 
intended and actual VBAC deliveries compared with obstetrician-led care.  VBAC rates are 
higher with nurse midwives and family physicians compared with obstetricians (King, 2011) and 
women are more likely to be offered a trial of labor after cesarean (TOLAC) with a nurse-
midwife than obstetricians (Klagholz & Strunk, 2009). In the Listening to Mothers III Survey 
(Declercq, Sakala, Corry, Applebaum & Herrlich, 2013), 46% of pregnant women with a prior 
cesarean who expressed interest in a TOLAC reported they were denied the option by their 
provider, resulting in a substantially reduced rate of TOLAC/VBAC. 
It is well-established that multiple cesarean sections can lead to maternal complications 
as well as difficulty with future pregnancies (Neu & Rushing, 2011). This study and previous 
research show higher odds of VBAC with midwives compared to physicians and should be 
considered in future research on evidence-based practices incorporating midwives and midwifery 
models of care in pregnancies with prior cesarean section. 
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Induction and 3rd/4th-degree Laceration 
 
Higher odds of induction and third/fourth-degree laceration among midwifes compared to 
physicians, are an unexpected finding, because as discussed previously, midwives have generally 
been associated with lower rates of both of these variables.  However, patients undergoing a 
planned cesarean section or unplanned cesarean section for reasons like fetal distress would not 
be expected to undergo induction or augmentation of labor.  Similar studies comparing outcomes 
of vaginal deliveries only (excluding planned and unplanned cesarean section) between 
physicians and nurse midwives have found lower rates of 3rd and 4th-degree lacerations and 
inductions in midwife deliveries (Thornton, 2014).  Thus, the increased odds of induction and 
augmentation of labor in midwife-attended births is likely partially explained by the overall 
national cesarean section rate of 32.0% and the fact that generally cesarean births are attributed 
to physicians (Hamilton, Martin, & Osterman, 2015). Induction and augmentation of labor are 
associated with increased risk of severe perineal laceration (Keriakos & Gopinath, 2015), so with 
higher odds of induction/augmentation an increased risk of severe perineal laceration would not 
be unexpected.  Additionally, women undergoing cesarean section would not experience 
lacerations and thus the higher percentage of cesarean deliveries attributed to physicians would 
reflect in the lower rate of lacerations.  Similar studies comparing outcomes of vaginal deliveries 
only between physicians and nurse midwives have found lower rates of 3rd and 4th-degree 
lacerations and inductions in midwife deliveries (Thornton, 2014).   
The results of this study are not consistent with other study results on midwife practice 
patterns for induction and laceration and further study of midwife practice compared with 
physician practice in non-cesarean deliveries should be undertaken to clarify these results.  
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As discussed previously, interventions and complications in birth lead to breastfeeding 
difficulty and cessation, infant sequelae resulting in NICU admission, postpartum depression, 
difficult healing, future fertility problems, hysterectomy, future pregnancy complications, and 
repeat cesarean sections.  
 
 Socio-demographic and Medical Risk Factors 
 
Socio-demographic Factors 
 
 The socio-demographic factors used as control variables in this study all showed 
significant differences.  Black women, Hispanic women, women with less education, and 
unmarried women showed substantial increased odds of most complications.  White women had 
lower odds of experiencing the complications/interventions measured but also lower odds of 
having a VBAC. 
 It is difficult to separate the socio-demographic factors from the other factors such as 
payer source and geographical location, but it is clear that they play a role in clinical outcomes.  
Pregnant women of lower socio-demographic status also tend to be most adversely impacted by 
other issues such as the lack of maternity leave in the United States (Guendelman, Kosa, Pearl, 
Graham, Goodman & Kharrazi, 2009).   
 
 
Medical Risk Factors 
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The medical risk factors evaluated in this study were reported in 13.7% of births.  
Because these risk factors often necessitate medical interventions, which in turn make other 
interventions necessary, it can be challenging to determine which interventions were medically 
indicated and which were unnecessary. Both a wide body of research and geographical 
disparities in rates of intervention and outcomes make it clear that not all interventions 
performed in labor and birth are medically-indicated.  
State where Birth Occurred 
There was great variation in use of interventions and complications in labor between the 
states. Although direct causal conclusions cannot be drawn, it is reasonable to consider the state 
practice environment as a contributing factor to these differences.  Comparison of rates of 
interventions and complications by state showed that generally there were fewer interventions in 
labor in states with less restrictive midwife practice regulations.  Odds of induction/augmentation 
of labor were lower in Alaska, New Mexico, Virginia, and Georgia than in Illinois. In the 
descriptive results, states with a greater percentage of births attended by nurse midwives also had 
higher rates of VBAC than states with a smaller percentage of midwife-attended births.  One 
study noted the number of midwives practicing in a given area was associated with a reduced 
rate of cesarean delivery for all patients in that area regardless of actual delivery provider 
(Henke, Wier, Marder, Friedman, & Wong, 2013).   
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Recommendations for Future Research
Nurse-midwife and non-obstetrician physicians (generally family medicine) may begin 
care in labor for a woman who ultimately delivers with an obstetrician due to development of 
high-risk conditions or need for cesarean section.  A study that identifies the intended birth 
attendant at the onset of labor would help to identify true intervention and complication rates 
attributable to each provider type. Additionally, studies comparing prenatal care provided by 
nurse midwives versus physicians would be a useful in considering best practices.  Future 
research linking maternal complications and interventions with maternal and infant future health 
outcomes would also be very helpful in quantifying the effects of these interventions in addition 
to costs. 
Although efforts were made to control for medical, socio-demographic, and geographic 
differences in patients, confounding is a significant issue in research relating to maternal health 
outcomes and interventions used in pregnancy.  There are many factors that can influence the 
care of laboring women and the outcome of the pregnancy- including medical conditions not 
quantified in this study, capability of the healthcare providers and facility (i.e. operating room 
and NICU availability), patient preference, family input, and financial considerations.  A 
prospective study that records those types of issues may help to further sharpen understanding 
of use of these interventions. There are many factors that make comparison of outcomes 
difficult in pregnancy.   A study that compares these outcomes between matched cohorts would 
help to delineate differences in rates of interventions and complications.    
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Conceptual Framework 
As discussed earlier, there are several theoretical concepts that can help to explain 
differing practice patterns.  Conformity (Song, Ma, Wu, & Li, 2012) can help explain regional 
variations in practice and differences in practice between types of medical providers, as the only 
quality assessment most providers are subject to is the formal and informal scrutiny of their 
peers. 
  The concept of “organizational silence” and “groupthink” also provide a background for 
behaviors and practice patterns of different states and different providers (Henrickson & Dayton, 
2006; Janis 1972).  In the case of groupthink in particular, the lack of clear practice guidelines 
makes obstetric providers susceptible to adopting the practice standards of their peers.    
Expectations of patients and their families also influence practice patterns.  When 
patients from one area or group of providers become accustomed to certain standards of care, it 
is difficult for providers to change those standards, even when evidence and guidelines exist.  
Patient satisfaction is often monitored by hospitals and insurance companies, thus conforming to 
patient preference becomes an immediate professional and financial concern.  Patients also feel 
pressure from providers to accept recommendations even if they may disagree.  
Although the varying guidelines and professional organizations may recommend one 
treatment modality or another, professional peers, patient satisfaction scores, family members, 
and other local pressures likely contribute to the differences in practice identified in this study. 
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Financial Implications 
 
 The increased rates of interventions and complications are costly to the system, both 
government and private payers (Tracy & Tracy, 2003).  A rough estimate of increased cost of 
134 million dollars in 2015 for excess cesarean section over the lowest rate alone shows a great 
deal of cost savings to be made within the system.  This does not account for the cost of the other 
interventions studied here nor the cost for the future sequelae of complications for mother and 
infant.  These costs could be applied to other important maternal-child health programs or be 
used to address other monetary shortfalls in the health system.  It is difficult to quantify the cost 
of other interventions- chorioamnionitis requires antibiotic treatment, infant monitoring, and 
possibly an extended hospital stay.  Induction and augmentation of labor costs include 
medications and the potential costs of necessary subsequent interventions.  Severe lacerations 
may result in complex surgical repair, future surgical revision, and more provider visits.  These 
costs are not well-defined in the literature. 
 
 
 
Art and Science of Medicine 
 
 Obstetric care decisions are not made in a vacuum and even careful recommendations are 
made in the context of patient preference, staffing, medical evidence, resources, and other 
pressures.  Many delivery care decisions are made based on technology such as electronic fetal 
monitoring and ultrasound which are subject to false positive and negative in addition to 
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different standards for diagnoses and thresholds to treat with treatments and interventions 
performed at widely varying rates (Miller et al, 2016).  There must be allowances for patient 
preference and individual provider judgement in all policy and regulatory actions.   
 
Public Health and Policy Recommendations 
 
 In this study, states have policies affecting midwifery practice and level of practice 
restriction is associated with the number of nurse-midwife attended births which in turn affected 
practice patterns.  Policy makers with a desire to positively affect outcomes could use these 
results and further studies to enact policies that encouraged optimal practice. 
Unlike other developed nations, our health system has primarily focused on obstetricians 
as maternity care providers and much of the input to policy and regulation decision-making has 
been by physicians.  Consideration of other countries’ models of care and other potential care 
providers is essential, both to sustaining our health system and to improving our outcomes. 
Additionally, practice requirements should be standardized to maximize safe practice and 
best outcomes for both nurse midwives and physicians.  Policy makers could model practice 
regulations from states with more favorable obstetric outcomes in order to improve practice in 
their own states. The more extensive relationship requirement between physicians and midwives 
in some states is promoted to improve safety.  In reality, there is no clear evidence that safety is 
improved when practice is restricted.   
State and local health departments should promote care with optimal levels of 
intervention, and facilities to consider implementing standards of practice that are guided by 
optimal intervention levels. For example, state health departments should review outcomes in 
 102 
their states, consider guidelines that encourage low-intervention practice and incorporation of 
nurse midwives, and employ midwives in care provision and regulatory and oversight roles.  
Facility oversight should include reducing unnecessary interventions and set goals for reduction 
in complications. 
Private insurers may make efforts to reduce their costs by decreasing interventions or 
optimizing the balance of interventions and outcomes. Perhaps most effectively, Medicaid 
regulations and credentialing could be made dependent on optimal balance of interventions and 
outcomes as Medicaid covers the majority of US births. 
Obviously, physician and midwife collaboration is required for optimal patient outcomes, 
but revisiting the basic model of obstetric care in the U.S. is a necessity. Ongoing midwifery care 
in a high-risk pregnancy with some care provided by physicians and midwife-led obstetric units 
are two models of care used successfully in some areas of the U.S, and abroad. Australia, the 
United Kingdom, China, Sweden, Ireland, Mexico, and Canada all have midwife-led models of 
care which are associated with improved outcomes and fewer obstetric interventions and 
complications (Symon et al., 2016).  Policy makers, providers, consumers, and other 
stakeholders should advocate for revision of current U.S. policies as they relate to maternity care.   
There is no other medical specialty where unnecessary and harmful procedures are 
knowingly performed with no medical benefit- providers outside of obstetrics do not as a rule 
perform non-medically indicated procedures for convenience or at patient request in the way that 
interventions such as induction of labor or augmentation or labor are performed on pregnancy 
women.  Payers and patients alike would object if heart patients underwent unnecessary surgeries 
or orthopedic patients were given medicine they did not need.  
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Limitations 
 
 This study was limited by several factors.  Birth certificate data are 
 a robust source of information on births in the United States, but it is recognized that there is a 
margin of error in proper diagnoses and coding of birth attendant (Snowden, Caughey & Cheng, 
2016).  For example, in more restrictive practice states, including Georgia, midwife-attended 
births are often registered as attended by a physician for insurance billing or local policy reasons 
(National Center for Health Statistics, 2014).  Another related limitation is determining delivery 
attendant intent at the onset of labor. Midwives who work under supervision of physicians may 
be bound by the practice decisions or protocols of the physicians so in this dataset interventions 
delivery could reflect the practice pattern of the midwife or the collaborating obstetrician and 
cannot clearly be attributed to either group.  Unfortunately, there is no estimate of these 
discrepancies available. 
 There are other sources of errors and omissions in the data used for this study. For 
instance, a study comparing hospital discharge data with birth certificate data in Los Angeles 
found preeclampsia and diabetes significantly underreported on birth certificate data, most 
significantly in patients of lower socioeconomic status (Haghighat, Hu, Laurent, Chung, Nguyen, 
& Wu, 2016).  Notham and Knapp (2006) found that the reliability and validity of birth 
certificate data varied by item.  Insurance, birthweight, Apgar score, and delivery method were 
more reliable than prenatal visits and maternal complications.  Least reliable were tobacco and 
alcohol use, obstetric procedures, and delivery events.  Andrade et al (2013) found that 
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comparing health plan and birth certificate data showed agreement (positive predictive value > 
90%) between birth certificate and medical record data for birth weight, gestational age, prior 
obstetrical history, and race/ethnicity.   
 Another challenge of the study was availability of current or more recent data.  Birth 
certificate data are generally first available 2-3 years after occurrence, thus research undertaken 
on that data will already be several years old at the time of publication.  Additionally, as some 
pregnancy and childbirth complications are relatively rare there may be limited current research 
available.  Many of the quality large-scale studies on maternity outcomes are conducted in other 
countries, particularly those with relation to midwifery care.  As a result of those factors, some 
literature used in this study may be older than generally accepted or conducted outside of our 
study population, however every effort was made to ensure the research used could be 
generalized to this study population. 
 
Final Summary 
 
 The purpose of this study was to determine if there are differences in prevalence of 
interventions in labor based on care provider at delivery in selected U.S. states in 2015.  The 
study found that provider type was associated with differences in maternity care outcomes that 
significantly impact maternal and child health and well-bring, in addition to future births.   
 The U.S. is approaching a crisis point in maternity care- women and babies are 
undergoing needless risky procedures and experiencing unnecessary complications while in other 
countries outcomes continue to improve (Amnesty International, 2011). Additionally, the 
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healthcare system continues to face uncertainly in regulation and funding.  We must act to 
improve healthcare delivery and outcomes while controlling cost.  
 Despite no real improvement in maternal-child health outcomes for more than 30 years, 
and improvements before that mostly attributable to antibiotic development and surgical 
techniques improvement, the health system continues to operate under the practice regulations 
and operating environment.  Healthcare providers cannot conscientiously continue to ignore the 
issue or try the same old solutions.  Reform of the U.S. maternity care system is essential and 
continued review of practice guidelines, practice patterns, and outcomes is essential.   
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